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INDEX BY FUNCTION (★★ : under development) 

Conditions (Rated at Vcc— 4. 5V and Ta=—40—|-85°C, Switching specifications apply at Cl=50pF) 


iNVERTERS 


Type 

Description 

Electrical characteristics 

Outline 

Page 

High- 

level 

output 

current 

(mA) 

Low- 

level 

output 

current 

(mA) 

Low-level to 
high-level 
output 
propagation 
time (ns) 

High-level to 
low-level 
output 
propagation 
time (ns) 

M74HCU04P 

Hex Unbuffered Inverter 

—4 

4 

21 

21 

14P4 

2 —18 

M74HCU04FP 

14P2N 

M74HCU04DP 

14 P2P 

M74HC04P 

Hex Inverter 

-4 

4 

24 

24 

14P4 

2 -15 

M74HC04FP 

14P2N 

M74HC04DP 

14P2P 

M74HCT04P ★★ 

Hex Inverter with LSTTL-Compatible Inputs 

—4 

4 

24 

24 

14P4 

2 —21 

M74HCT04FP^* 

14P2N 

M74HCT04DP^* 

14P2P 

M74HC05P 

Hex Inverter with Open-Drain Outputs 

- 

4 

29 

21 

14P4 

2 -24 

M74HC05FP 

14P2N 

M74HC05DP 

14P2P 


NAND GATES 


M74HC00P 

Quadruple 2-Input Positive NAND Gate 

-4 

4 

23 

23 

14P4 

2- 3 

M74HC00FP 

14P2N 

M74HC00DP 

14P2P 

M74HCT00P 

Quadruple 2-Input Positive NAND Gate with 
LSTTL-Compatible Inputs 

-4 

4 

24 

24 

14P4 

2-6 

M74HCT00FP 

14P2N 

M74HCT00DP 

14P2P 

M74HC03P 

Quadruple 2-Input Positive NAND Gate with 

Open-Drain Outputs 

- 

4 

32 

32 

14P4 

2- 12 

M74HC03FP 

14P2N 

M74HC03DP 

14P2P 

M74HC10P 

Triple 3-Input Positive NAND Gate 

-4 

4 

24 

24 

14P4 

2—33 

M74HC10FP 

14P2N 

M74HC10DP 

14P2P 

M74HC20P 

Dual 4-Input Positive NAND Gate 

-4 

4 

23 

23 

14P4 

2—42 

M74HC20FP 

14P2N 

M74HC20DP 

14P2P 

M74HC30P 

8-Input Positive NAND Gate 

-4 

4 

42 

42 

14P4 

2-49 

M74HC30FP 

14P2N 

M74HC30DP 

14P2P 

M74HC133P 

13-Input Positive NAND Gate 

-4 

4 

42 

42 

16P4 

2-131 

M74HC133FP 

16P2N 

M74HC133DP 

16P2P 


AND GATES 


M74HC08P 

Quadruple 2-Input Positive AND Gate 

-4 

4 

— 

30 

-^-1 

30 

14P4 

2 -27 

M74HC08FP 

14P2N 

M74HC08DP 

14P2P 

M74HC09P 

Quadruple 2-Input Positive AND Gate with 

Open-Drain Outputs 

- 

4 

31 

25 

14P4 

2-30 

M74HC09FP 

14P2N 

M74HC09DP 

14P2P 

M74HC11P 

Triple 3-Input Positive AND Gate 

-4 

4 

31 

31 

14P4 

2-36 

M74HC11FP 

14P2N 

M74HC11DP 

14P2P 

M74HC21P ★★ 

Dual 4-Input Positive AND Gate 

-4 

4 

26 

26 

14P4 

2 -45 

M74HC21FP ★★ 

14P2N 

M74HC21DP ★★ 

14P2P 


MITSUBISHI 

ELECTRIC 


1-3 










MITSUBISHI HIGH SPEED CMOS 

INDEX BY FUNCTION 





Electrical characteristics . | 


Type 

Description 

High- 

level 

output 

current 

(mA) 

Low- 

level 

output 

current 

(mA) 

Low-level to 
high-level 
output 
propagation 
time (ns) 

rHigh-level to 
low-level 
output 
propagation 
time (ns) 

Outline 


M74HC02P 



M74HC02FP 

Quadruple 2-lnput Positive NOR Gate 


M74HC02DP 






M74HC27DP 


M74HC4002P 

M74HC4002FP Dual 4-Input Positive NOR Gate 

M74HC4002PP _ 

M74HC4078P 

M74HC4078FP 8-lnput Positive NOR/OR Gate 

M74HC4078DP 




14P4 

14P2N 2—46 

14P2P 


OR GATES 


M74HC32P 

Quadruple 2-lnput Positive OR Gate 

-4 

14P4 

2-52 

M74HC32FP 

4 25 25 14P2N 

M74HC32DP 



14P2P 


M74HC4075P 



14P4 


M74HC4075FP 

Triple 3-Input OR Gate 

-4 

4 29 29 14P2N 

2 -640 

M74HC4075DP 



14P2P 


M74HC4078P 



14P4 


M74HC4078FP 

8-lnput Positive NOR/OR Gate 

-4 

4 33 33 14P2N 

2-643 

M74HC4078DP 



14P2P 



EXCLUSIVE OR GATES 


M74HC86P 








M74HC86FP 

M74HC86DP 

Quadruple 2-lnput Exclusive OR Gate 

-4 

4 




2 -86 


EXCLUSIVE NOR GATES 


M74HC266P 

Quadruple 2-lnput Exclusive NOR Gate 

-4 

4 

30 

30 

14P4 


M74HC266FP 

14P2N 

M74HC266DP 

14P2P 

M74HC266AP 

Quadruple 2-lnput Exclusive NOR Gate with 

Open-Drain Outputs 

__ 1 

- 

4 

31 

25 

14P4 


M74HC266AFP 

14P2N 

M74HC266ADP 

14P2P 
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BUFFERS/LINE DRIVERS 




Output 

Electrical characteristics 



Type 

Description 

Two-state 

Three-state 

High- 

level 

output 

current 

(mA) 

Low- 

level 

output 

current 

(mA) 

Low-level to 
high-level 
output 
propagation 
time (ns) 

High-level to 
low-level 
output 
propagation 
time (ns) 

Outline 

Page 

M74HC125P 








14P4 


M74HC125FP 

Quadruple 3-State Noninverting Buffer 


Nl 

-6 

6 

25 

25 

14P2N 

2-120 

M74HC125DP 








14P2P 


M74HC126P 








14P4 


M74HC126FP 

Quadruple 3-State Noninverting Buffer 


Nl 

-6 

6 

25 

25 

14P2N 

2—124 

M74HC126DP 








14P2P 


M74HC240P 

Octal 3-State Inverting Buffer/Line Driver 

/Line Receiver 







20 P4 


M74HC240FP 


I 

-6 

6 

25 

25 

20P2N 

2—273 

M74HC240DWP 







20P2V 


M74HC240-1P 

Octai 3-State Inverting Buffer/Line Driver 
/Line Receiver 







20P4 


M74HC240-1FP 


I 

-24 

24 

19 

19 

20P2N 

2-277 

M74HC240-1DWP 







20P2V 


M74HCT240P 

Octal 3-State Inverting Buffer/Line Driver 
/Line Receiver with LSTTL-Compatible Inputs 







20P4 


M74HCT240FP 


1 

-6 

6 

29 

29 

20P2N 

2-281 

M74HCT240DWP 







20P2V 


M74HCT240-1P ★★ 

Octal 3-State Inverting Buffer/Line Driver 
/Line Receiver with LSTTL-Compatibie Inputs 







20 P4 


M74HCT240-1FP ★★ 


1 

-24 

24 

19 

19 

20P2N 

2—285 

M74HCT240-1DWP ★★ 







20P2V 


M74HC241P 

Octal 3-State Noninverting Buffer/Line Driver 

/Line Receiver 







20 P4 


M74HC241FP 


Nl 

-6 

6 

29 

29 

20P2N 

2 -289 

M74HC241DWP 







20P2V 


M74HC241-1P 

Octai 3-State Noninverting Buffer/Line Driver 

/Line Receiver 







20P4 


M74HC241-1FP 


Nl 

-24 

24 

23 

23 

20P2N 

2-293 

M74HC241-1DWP 







20P2V 


M74HCT241P 

Octal 3-State Noninverting Buffer/Line Driver 
/Line Receiver with LSTTL-Compatibie Inputs 







20 P4 


M74HCT241FP 


Nl 

-6 

6 

32 

32 

20P2N 

2-297 

M74HCT241DWP 







20P2V 


M74HCT241-1P ★★ 

Octal 3-State Noninverting Buffer/Line Driver 
/Line Receiver with LSTTL-Compatibie Inputs 







20 P4 


M74HCT241-1FP ★★ 


Nl 

-24 

24 

23 

23 

20P2N 

2 -301 

M74HCT241-1DWP ★★ 







20P2V 


M74HC244P 

Octal 3-State Noninverting Buffer/Line Driver 

/Line Receiver 







20P4 


M74HC244FP 


Nl 

-6 

6 

29 

29 

20P2N 

2-313 

M74HC244DWP 







20P2V 


M74HC244-1P 

Octal 3-State Noninverting Buffer/Line Driver 

/Line Receiver 







20 P4 


M74HC244-1FP 


Nl 

-24 

24 

23 

23 

20P2N 

2-317 

M74HC244-1DWP 







20P2V 


M74HCT244P 

Octal 3-State Noninverting Buffer/Line Driver 
/Line Receiver with LSTTL-Compatibie Inputs 







20P4 


M74HCT244FP 


Nl 

-6 

6 

32 

32 

20P2N 

2 -321 

M74HCT244DWP 







20P2V 


M74HCT244-1P ** 

Octal 3-State Noninverting Buffer/Line Driver 
/Line Receiver with LSTTL-Compatibie Inputs 







20 P4 


M74HCT244-1FP ★★ 


Nl 

-24 

24 

23 

23 

20P2N 

2 -325 

M74HCT244-1DWP ★★ 







20P2V 


M74HC365P 

Hex 3-State Noninverting Buffer with 

Common Enables 







16P4 


M74HC365FP 


Nl 

-6 

6 

30 

30 

16P2N 

2 -404 

M74HC365DP 







16P2P 


M74HC366P 

Hex 3-State Inverter Buffer with 

Common Enables 







16P4 


M74HC366FP 


1 

-6 

6 

24 

24 

16P2N 

2-408 

M74HC366DP 







16P2P 


M74HC367P 

Hex 3-State Noninverting Buffer with 
Separate 2-Bit and 4-Bit Sections 







16P4 


M74HC367FP 


Nl 

-6 

6 

30 

30 

16P2N 

2-412 

M74HC367DP 







T6P2P 


M74HC368P 

Hex 3-State Inverting Buffer with 

Separate 2-Bit and 4-Bit Sections 







16P4 


M74HC368FP 


1 

-6 

6 

24 

24 

16P2N 

2 —416 

M74HC368DP 







16P2P 



A MITSUBISHI 
ELECTRIC 








MITSUBISHI HIGH SPEED CMOS 

INDEX BY FUNCTION 


BUFFERS/LINE DRIVERS (continued) 


Type 

Description 

Output 


Outline 

Page 

Two-state 

Three-state 

High- 

level 

output 

current 

(ttiA) 

Low- 

level 

output 

current 

(mA) 

Low-level to 
high-level 
output 
propagation 
time (ns) 

High-level to 
low-level 
output 
propagation 
time (ns) 



■ 

■ 

-6 

6 

25 

25 

20P4 

2-490 


20P2N 


20P2V 

, M74HC541P 

Octal 3-State Noninverting Bufter/Line Driver 

/Line Receiver 

■ 

Nl 

-6 

6 

29 

29 

20P4 

2—494 

M74HCS41FP 

20P2N 

M74HC541DWP 

20P2V 

M74HC4049BP 

Hex Inverting Buffer/Logic-Level 

Down Converter 

H 

■ 


6 

20 

19 

16P4 

2-613 

M74HC4049BFP 


M74HC4049BDP 


M74HC4050BP 

Hex Noninverting Buffer/Logic-Level 

Down Converter 

Nl 

■ 







M74HC4050BFP 

16P2N 

M74HC4050BDP 



I : Inverting output Nl : Noninverting output 


BUS TRANSCEIVERS 


M74HC242P 










M74HC242FP 

Quadruple 3-State Inverting Bus Transceiver 




6 

25 

25 



M74HC242DP 








14P2P 


NI74HC243P 







mm 

14P4 


M74HC243FP 

Quadruple 3-State Noninverting Bus Transceiver 


Nl 



25 




M74HC243DP 







B1 

14P2P 


M74HC24SP 







■■ 

20P4 


M74HC245FP 

Octal 3-State Noninverting Bus Transceiver 




6 

28 



2-329 

M74HC245DWP 


mu 





mu 



M74HC245-1P ★★ 








20P4 


M74HC245-1FP ★★ 

Octal 3-State Noninverting Bus Transceiver 


Nl 

-24 

24 

21 

21 

20P2N 

2 -333 

M74HC245-10WPWA 








20P2V 


M74HCT245-1P ** 

Octal 3-State Noninverting Bus Transceiver 
with LSTTL-Compatible Inputs 







20P4 


M74HCT245-1FP ★★ 


Nl 

-24 

24 

21 

21 

20P2N 

2 -337 

M74HCT245-1DWPWW 







20P2V 


M74HC640P 








20P4 


M74HC640FP 

Octal 3-State Inverting Bus Transceiver 


1 

-6 

6 

28 

28 

20P2N 


M74HC640DWP 








20P2V 


M74HC640-1P ★★ 







IHH 



M74HG640-1FP ★★ 

Octal 3-State Inverting Bus Transceiver 


1 

-24 

24 




2-533 

M74HC640-1DWPWW 






mM 

Bl 



M74HCT640P-1 ★★ 

Octal 3-State Inverting Bus Transceiver 
with LSTTL-Compatible Inputs 





mm 


20P4 


M74HCT$40-1FP ★★ 


1 

-24 

24 


HI 

20P2hl 

2-537 

M74H(n^1DWP^-A 





WM 

WM 

20P2V 


M74HC643P 

Octal 3-State Inverting and Noninverting 

Bus Transceiver. 


mm 





20P4 


M74HC643FP 



-6 

6 

28 

28 

20P2N 

2-541 

M74HC643DWP 


■■ 





20P2V 


M74HC643-1P ** 

Octal 3-State Inverting and Noninverting 

Bus Transceiver 


■n 





20P4 


M74HC643-1FP ★★ 



-24 

24 

21 

21 

20P2N 

2 -545 

M74HC643-1DWP^w 


IHH 





20P2V 


M74HCT643-1P ★★ 

Octal 3-State Inverting and Noninverting Bus 
Transceiver with LSTTL-Compatible Inputs 







20P4 


M74HCT643-1FP ★★ 



-24 

24 

21 

21 

20P2N 


M74H(n'643-1DWP*w 

^mi 






20P2V 


M74HC64SP 








20P4 


M74HC645FP 

Octal 3-State Noninverting Bus Transceiver 


Nl 

-6 

6 

28 

28 

20P2N 

2 -553 

M74HC645DWP 








20P2V 



A MITSUBISHI 
ELECTRIC 

















































































MITSUBISHI HIGH SPEED CMOS 

INDEX BY FUNCTION 


BUFFERS/LINE DRIVERS (continued) 




Output 

Electrical characteristics 



Type 

Description 

Two-state 

Three-state 

High- 

level 

output 

current 

(mA) 

Low- 

level 

output 

current 

(mA) 

Low-level to 
high-level 
output 
propagation 
time (ns) 

High-level to 
low-level 
output 
propagation 
time (ns) 

Outline 

Page 

M74HC645-1P ★★ 








20P4 


M74HC645-1FP ★★ 

Octal 3-State Noninverting Bus Transceiver 


Nl ' 

-24 

24 

21 

21 

20P2N 

2—557 

M74HC645-1DWP^^ 








20P2V 


M74HCT645-1P ★★ 

Octal 3-State Noninverting Bus Transceiver 
with LSTTL-Compatible Inputs 







20 P4 


M74HCT645-1FP ★★ 


Nl 

-24 

24 

21 

21 

20P2N 

2-561 

M74HCT645-1DWP ★★ 







20P2V 


M74HC646P ★★ 

Octal 3-State Noninverting Bus Transceiver and 
D-Type Flip-Flop 







24P4D 


M74HC646FP ★★ 


Nl 

-6 

6 

43 

43 

24P2 

2-565 

M74HC646DWP ★★ 







24P2V 


M74HC648P ** 

Octal 3-State Inverting Bus Transceiver and 
D-Type Flip-Flop 







24P4D 


M74HC648FP ** 


1 

-6 

6 

43 

43 

24P2 

2-572 

M74HC648DWP ★★ 







24P2V 



I : Inverting output Nl : Noninverting output 


SCHMITT TRIGGERS 


Type 

Description 

Electrical characteristics 


H| 

Positive¬ 

going 

threshold 

voltage 

(V) 

Negative¬ 

going 

threshold 

voltage 

(V) 

Low-level to 
high-level 
output 
propagation 
time (ns) 

High-level to 
low-level 
output 
propagation 
time (ns) 

M74HC14P 

Hex Schmitt-Trigger Inverter 




31 

14P4 




M74HC14DP 

14P2P 

M74HC132P 

Quadruple 2-Input Schmitt-Trigger Positive NAND Gate 







M74HC132FP 


M74HC132DP 

14P2P 


J-K FLIP FLOPS 




Electrical characteristics 






Type 

Description 

Opera¬ 

ting 

frequency 

(MHz) 

Setup 

time 

(ns) 

Hold 

time 

(ns) 

Trigger 

CO 

Reset 

Outline 

Page 

M74HC73P 








14P4 


M74HC73FP 

Dual J-K Flip-Flop with Reset 

21 

25 

0 


— 

u 

14P2N 

2-62 

M74HC73DP 








14 P2P 


M74HC76P 








16P4 


M74HC76FP 

Dual J-K Flip-Flop with Set and Reset 

21 

25 

0 

1 

u 

u 

16P2N 

2—76 

M74HC76DP 








16P2P 


M74HC107P 








14P4 


M74HC107FP 

Dual J-K Flip-Flop with Reset 

21 

25 

0 

i 

— 

u 

14P2N 

2-89 

M74HC107DP 








14P2P 


M74HC109P 








16P4 


M74HC109FP 

Dual J-K Flip-Flop with Set and Reset 

21 

25 

5 

t 

u 

u 

16P2N 

2-94 

M74HC109DP 








16P2P 


M74HC112P 








16P4 


M74HC112FP 

Dual J-K Flip-Flop with Set and Reset 

21 

25 

0 

i 

u 

u 

16P2N 

2-99 

M74HC112DP 








16P2P 


M74HC113P 








14P4 


M74HC113FP 

Dual J-K Flip-Flop with Set 

21 

25 

0 

i 

u 

— 

14P2N 

2 -104 

M74HC113DP 








14P2P 


M74HC114P 








14P4 


M74HC114FP 

Dual J-K Flip-Flop with Set and Common Reset 

21 

25 

0 

1 

u 

u 

14P2N 

2-109 

M74HC114DP 








14P2P 



t : Positive-going edge i '■ Negative-going edge ]_[ : Active low 


A MITSUBISHI 
ELECTRIC 


















MITSUBISHI HIGH SPEED CMOS 

INDEX BY FUNCTION 


D-TYPE FLIP FLOPS 


Type 

Description 

Electrical characteristics 

Trigger 

© 

CO 

Reset 

Outline 

Page 

Opera¬ 

ting 

frequency 

(MHz) 

Setup 

time 

(ns) 

Hold 

time 

(ns) 

M74HC74P 

Dual D-Type Flip-Flop with Set and Reset 

21 

25 

0 

T 

u 

n 

14P4 

2-67 

M74HC74FP 

14P2N 

M74HC74DP 

14P2P 

M74HC173P 

Quadruple 3-State D-Type Flip-Flop with 

Common Clock and Reset 

21 

25 

0 

t 

— 

n 

16P4 

2 -225 

M74HC173FP 

16P2N 

M74HC173DP 

16P2P 

M74HC174P 

Hex D-Type Flip-Flop with Common Clock and Reset 

21 

25 

5 

T 

- 

u 

16P4 

2 -230 

M74HC174FP 

16P2N 

M74HC174DP 

16P2P 

M74HC175P 

Quadruple D-Type Flip-Flop with 

Common Clock and Reset^ 

24 

25 

5 

T 

— 

u 

16P4 

2 -234 

M74HC175FP 

16P2N 

M74HC175DP 

16P2P 

M74HC273P 

Octal D-Type Flip-Flop with Common Clock and Reset 

21 

25 

0 

t 

— 

u 

20P4 

2 -371 

M74HC273FP 

20P2N 

M74HC273DWP 

20P2V 

M74HC374P 

Octal 3-State Noninverting D-Type Flip-Flop 

24 

18 

12 

t 

- 

— 

20P4 

2 —433 

M74HC374FP 

20P2N 

M74HC374DWP 

20P2V 

M74HC374-1P ★★ 

Octal 3-State Noninverting D-Type Flip-Flop 

26 

13 

6 

t 

- 

- 

20P4 

2 -438 

M74HC374-1FP ★★ 

20P2N 

M74HC374-1DWPiir^ 

20P2V 

IIII74HCT374-1P ★★ 

Octal 3-State Noninverting D-Type Flip-Flop 
with LSTTL-Compatible Inputs 

26 

13 

6 

t 

- 

- 

20P4 

2 -443 

M74HCT374-1FP ★★ 

20P2N 

III74HCT374-1DWP^* 

20P2V 

M74HC377P ★★ 

Octal D-Type Flip-Flop with Common Clock and Enable 

- 

- 

— 

T 

- 

— 

20P4 

2-451 

M74HC377FP ★★ 

20P2N 

M74HC377DWP ★★ 

20P2V 

M74HC534P 

Octal 3-State Inverting D-Type Flip-Flop 

24 

18 

12 

1 

— 

- 

20P4 

2 -476 

M74HC534FP 

20P2N 

M74HCS34DWP 

20P2V 

M74HC534-1P ** 

Octal 3-State Inverting D-Type Flip-Flop 

26 

13 

6 

T 

— 

- 

20 P4 

2 -481 

M74HC534-1FP ** 

20P2N 

M74HC534-1DWP^* 

20P2V 

M74HCT534-1P ★★ 

Octal 3-State Inverting D-Type Flip-Flop 
with LSTTL-Compatible Inputs 

26 

13 

6 

t 

- 

— 

20 P4 

2 -486 

M74HCT534-1FP ★★ 

20P2N 

M74HCT534-1DWP^* 

20P2V 

M74HC564P ★★ 

Octal 3-State Inverting D-Type Flip-Flop 

24 

25 

0 

t 

— 

- 

20P4 

2 -503 

M74HC564FP** 

20P2N 

M74HC564DWP ** 

20P2V 

M74HC574P ★★ 

Octal 3-State Noninverting D-Type Flip-Flop 

24 

25 

0 

T 

— 

— 

20 P4 

2 -512 

M74HC574FP ★★ 

20P2N 

M74HC574DWP 

20P2V 

M74HC646P ★★ 

Octal 3-State Noninverting Bus Transceiver and 

D-Type Flip-Flop 

21 

25 

0 

t 

— 

— 

24P4D 

2 -565 

M74HC646FP** 

24P2 

M74HC646DWP^^ 

24P2V 

M74HC648P ★★ 

Octal 3-State Inverting Bus Transceiver and 

D-Type Flip-Flop 

21 

25 

0 

T 

— 

— 

24P4D 

2 -572 

M74HC648FPA^ 

24P2 

M74HC648DWP*^ 

24P2V 


t : Positive-going edge U • Active iow 



1-8 


MITSUBISHI 

ELECTRIC 





MITSUBISHI HIGH SPEED CMOS 

INDEX BY FUNCTION 


SYNCHRONOUS BINARY COUNTERS 


Type 

Description 

Electrical 

characteristics 

Trigger 

o 

CO 

Reset 

Outline 

Page 

Count 

frequency 

(MHz) 

M74HC161P 

Presettable 4-Bit Binary Counter with Asynchronous Reset 

21 

1 

(D 

u® 

16P4 

2-190 

M74HC161FP 

16P2N 

M74HC161DP 

16P2P 

M74HC163P 

Presettable 4-Bit Binary Counter with Synchronous Reset 

21 

t 

(D 

u© 

16P4 

2 -202 

M74HC163FP 

16P2N 

M74HC163DP 

16P2P 

M74HC191P ★★ 

Presettable 4-Bit Binary Up/Down Counter 

- 

t 

® 

- 

16P4 

2—241 

M74HC191FP ★★ 

16P2N 

M74HC191DPiy* 

16P2P 

M74HC193P ★★ 

Presettable 4-Bit Binary Up/Down Counter with Reset 

14 

t 

® 

u® 

16P4 

2—249 

M74HC193FP ★★ 

16P2N 

M74HC193DP^^ 

16P2P 

M74HC669P ★★ 

Presettable 4-Bit Binary Up/Down Counter 

- 

t 

(D 

— 

16P4 

2-579 

M74HC669FP ★★ 

16P2N 

M74HC669DP*yr 

16P2P 


t : Positive-going edge f]. • Active high ]_[ : Active low ® : Asynchronous (§) : Synchronous 

SYNCHRONOUS DECADE COUNTERS 


M74HC160P 

Presettable BCD Counter with Asynchronous Reset 

21 

t 

© 

n® 

16P4 

2-184 

M74HC160FP 

16P2N 

M74HC160DP 

16P2P 

M74HC162P 

Presettable BCD Counter with Synchronous Reset 

21 

t 

© 

n® 

16P4 

2-196 

M74HC162FP 

16P2N 

M74HC162DP 

16P2P 

M74HC190P ★★ 

Presettable BCD Up/Down Counter 

- 

t 

® 

- 

16P4 

2-239 

M74HC190FP ★★ 

16P2N 

M74HC190DP** 

16P2P 

M74HC192P ★★ 

Presettable BCD Up/Down Counter with Reset 

14 

r - 

® 

n® 

16P4 

2-243 

M74HC192FP ★★ 

16P2N 

M74HC192DP*iy 

16P2P 

M74HC4017P ★★ 

Decade Counter/Divider 

16 

Note 

- 

n® 

16P4 

2—589 

M74HC4017FP*^ 

16P2N 

M74HC4017DP*^ 

16P2P 


t : Positive-going edge Jl : Active high U : Active low ® ■ Asynchronous (D : Synchronous _ 

Note Positive-going edge when the CLOCK pin is used with CE low, negative-going edge when the CLOCK ENABLE pin is 
used with CP high. 

OCTAL COUNTER/DiVIDERS 


M74HC4022P ★★ 






16P4 


M74HC4022FP*yr 

M74HC4022DP^* 

Octal Counter/Divider 

16 

Note 


n 

16P2N 

16P2P 

2—599 


ri • Active high _ _ 

Note : Positive-going edge when the CLOCK pin is used with CE low, negative-going edge when the CLOCK ENABLE pin is 
used with CP high. 

MONOSTABLE MULTIVIBRATORS 




Electrical characteristics 

O 

c 

o 



Type 

Description 

Resistance/capacitance 
connected to 
control output 
pulse width 

o> 

O) 

£ 

o 

c 

0 

0 

cc 

Outline 

Page 

M74HC123P ★★ 





16P4 


M74HC123FP ★★ 

Dual Retriggerable Monostable Multivibrator 

1 —1 MH/No limits 

• 

• 

16P2N 

2-114 

M74HC123DP^^ 





16P2P 


M74HC221P ★★ 





16P4 


M74HC221FP ★★ 

Dual Monostable Multivibrator 

1 ~1 Mfi/No limits 


• 

16P2N 

2-265 

M74HC221DP*^ 





16P2P 


M74HC4538P ★★ 

Dual Precision Monostable Multivibrator 

1 —1 MCl/No limits 



16P4 

2—662 

M74HC4538FPyr^ 

M74HC4538DP ** 

(Retriggerable, Resettable) 

• 

_ 

• 

16P2N 

16P2P 


MITSUBISHI 

ELECTRIC 


1-9 















MITSUBISHI HIGH SPEED CMOS 

INDEX BY FUNCTION 


LATCHES 




Electrical characteristics 





Type 

Description 

Lew-level to 
high-level 
output 
propagation 
time (ns) 

High-level to 
low-level 
output 
propagation 
time (ns) 

Setup 

time 

(ns) 

Hold 

time 

(ns) 

0) 

<0 

c 

LU 

© 

© 

GC 

Outline 

Page 

M74HC75P 








16P4 


M74HC75FP 

Dual 2-Bit Transparent Latch 

32 

32 

25 

5 

u 

— 

16P2N 

2 - 72 

M74HC75DP 








16P2P 


M74HC259P 








16P4 


M74HC259FP 

8-Bit Addressable Latch/1 -of-8 Decoder 

54 

54 

25 

0 

n 

u 

16P2N 

2—360 

M74HC259DP 








16P2P 


M74HC279P ★★ 






■ 


16P4 


M74HC279FP ★★ 

Quadruple R-S Latch 

— 

— 

— 

— 

B 

— 

16P2N 

2 -375 

M74HC279DP^* 






B 


16P2P 


M74HC354P ** 

8-Input Data Selector/Multiplexer with Data and 
Address Latches and with 3-State Outputs 





B 


20P4 


M74HC354FP ★★ 

59 

59 

13 

5 

B 

— 

20P2N 

2 —392 

M74HC354DWP ★★ 





B 


20P2V 


M74HC356P 

8-Input Data Selector/Multiplexer with Data and 
Address Latches and with 3-State Outputs 





■ 


20P4 


M74HC356FP ★★ 

63 

63 

10 

5 

B 

— 

20P2N 

2 -398 

M74HC356DWP -k* 





B 


20P2V 


M74HC373P 






B 


20P4 


M74HC373FP 

Octal 3-State Noninverting D-Type Transparent Latch 

38 

38 

18 

12 

B 

— 

20P2N 

2 —420 

M74HC373DWP 






B 


20P2V 


M74HC373-1P k* 








20P4 


M74HC373-1FP kk 

Octal 3-State Noninverting D-Type Transparent Latch 

25 

25 

13 

6 

u 

— 

20P2N 

2 -425 

M74HC373-1DWP*i^ 








20P2V 


M74HCT373-1P kk 

Octal 3-State Noninverting D-Type Transparent Latch 
with LSTTL-Compatible Inputs 






■ 



M74HCT373-1FP ★★ 

25 

25 

13 

6 

u 

B 

20P2N 


M74HCT373-1DVI(P^^ 






B 



M74HC375P 







■ 

16P4 


M74HC375FP 

Dual 2-Bit Transparent Latch 

32 

32 

25 

5 

u 

B 

16P2N 

2-447 

M74HC37SDP 







B 

16P2P 


M74HC533P 






■ 

■ 

20 P4 


M74HC533FP 

Octal 3-State Inverting D-Type Transparent Latch 

38 

38 

18 

12 

B 

B 

20P2N 

2 —462 

M74HC533DWP 






B 

B 

20P2V 


M74HC533-1P kk 






■ 

■ 

20 P4 


M74HC533-1FP k* 

Octal 3-State Inverting D-Type Transparent 

25 

25 

13 

6 

1 

B 

20P2N 

2 -467 

M74HC533-1DWP^^ 






B 

20P2V 


M74HCT533-1P ★★ 

Octal 3-State Inverting D-Type Transparent Latch 
with LSTTL-Compatible Inputs 





■ 

■ 



M74HCT533-1FP ★★ 

25 

25 

13 

6 

B 

B 

20P2N 


M74HCT533-1DWP^^ 





B 

B 

20P2V 


M74HC563P k* 










M74HC563FP ★★ 

Octal 3-State Inverting D-Type Transparent Latch 

28 

28 

19 

6 

u 

— 

20P2N 


M74HC563DWP k* 










M74HC573P ★★ 








20P4 


M74HC573FP ★★ 

Octal 3-State Nohinverting D-Type Transparent Latch 

28 

28 

19 

6 

u 

— 

20P2N 

2 —507 

M74HC573DWP ★★ 








20P2V 



U : Active low J~~[ : Active high t : Positive-going edge 
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INDEX BY FUNCTION 



M74HC164P 

M74HC164FP 8-Bit Serial-Input/Parallel-Output Shift Register 

M74HC164DP _ 

M74HC165P ★★ 

M74HC165FP^^ 8-Bit Seriai-or Paraiiei-Input/Seriai-Output Shift Register 

M74HC165DP** __ 

M74HC166P 


14P4 

u 14P2N 2 —208 

14P2P 


M74HC166FP 

M74HC166DP 


iezcssik 

lEEBOaiB 

essseh 

iMmmnm 

jga 

I 
I 


8-Bit Seriai-or Parailei-Input/Seriai-Output Shift Register with 
Reset 


4-Bit Bidirectionai Universai Shift Register 

4-Bit Universai Shift Register 

8-Bit Bidirectional Universal Shift Register with 
3-State Parallel Outputs 




M74HCS9SP 

M74HC595FP 

M74HCS950P 


8-Bit Serial-Input/Serial-or Parallel-Output Shift Register with 
Latched 3-State Outputs 


M74HC597P ★★ 

M74HC597FP ★★ 

8-Bit Seriai-or Parallel-Input Serial-Output Shift Register with 

21 

t 

o 

M74HC597DP^* 

Input Latch 




t : Positive-going edge U : Active low 


BINARY RIPPLE COUNTERS 




Electrical 

characteristics 





Type 

Description 

Count 

frequency 

(MHz) 

Trigger 

Reset 

Outline 

Page 

M74HC393P 





14P4 


M74HC393FP 

Dual 4-Stage Binary Ripple Counter 

21 

i 

n 

14P2N 

2 -457 

M74HC393DP 





14P2P 


M74HC4020P ★★ 





16P4 


M74HC4020FPyry^ 

14-Stage Binary Ripple Counter 

16 


n 

16P2N 

2 -595 

M74HC40200Pyriir 





16P2P 


M74HC4024P 





14P4 


M74HC4024FP 

7-Stage Binary Ripple Counter 

21 

i 

n 

14P2N 

2 -605 

M74HC4024DP 





14P2P 


M74HC4040P ** 





16P4 


M74HC4040FP^yr 

M74HC4040DPiir« 

12-Stage Binary Ripple Counter 

16 

i 

n 

16P2N 

16P2P 



i : Negative-going edge fl ^ Active high 


ASYNCHRONOUS DECADE COUNTER 


M74HC390P 





16P4 


M74HC3gOFP 

M74HC390DP 

Dual 4-Stage Binary Ripple Counter with -j-2 and -t- 5 Sections 

21 

i 

n 

16P2N 

16P2P 



i : Negative-going edge [\ Active high 
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ANALOG SWITCHES/MULTIPLEXERS 




Eiectricai characteristics 



Type 

Description 

“ON” 

Propagation time(ns) 

Outline 

Page 

resistance, 
Vi=2.5V 

(n) 

From Data 
input to 
output 

From Control 
inhibit 
to output 

M74HC4051P ★★ 







M74HC4051FP^^ 

8-Channei Anaiog Muitipiexer/Demultiplexer 

215 

15 

93 



M74HC4051DP*^ 







M74HC4052P -k* 







M74HC40S2FPtk^A 

Dual 4-Channel Analog Multiplexer/Demultiplexer 

215 

15 

93 



M74HC40S2DP^* 







M74HC4053P *k 







M74HC4053FP^i^ 

Triple 2-Channel Analog Muitipiexer/Demultiplexer 

215 


93 



M74HC4053DP^^ 







M74HC4066P 

M74HC4066FP 

Quad Analog Sv/itch/Multiplexer/Demultiplexer with 

215 

13 

29 

14P4 

14P2N 


M74HC4066DP 

Enhanced ON-Resistance Linearity 

14P2P 


DATA SELECTORS/DIGITAL MULTIPLEXERS 


Type 

Description 

Output 

type 

Electrical characteristics 

Propagation time(ns) 

Outline 

Page 

Strobe 
inhibit 
to output 

Select 
input 
to output 

Data 
Input 
to output 

M74HC151P 

8-Input Data Selector/Multiplexer 

Nl, I 

35 

63 

49 

T6P4 


M74HC151FP 

16P2N 

M74HC151DP 

16P2P 

M74HC153P 

Dual 4-Input Data Selector/Multiplexer 

Nl 

24 

44 

35 

16P4 

2-166 

M74HC153FP 

16P2N 

M74HC153DP 

16P2P 

M74HC157P 

Quadruple 2-Input Noninverting Data Selector/Multiplexer 

Nl 

29 

32 

32 

16P4 

2-176 

M74HC157FP 

16P2N 

M74HC157DP 

16P2P 

M74HC158P 

Quadruple 2-Input Inverting Data Selector/Multiplexer 

I 

B 

32 

32 

16P4 

2-180 

M74HC158FP 

16P2N 

M74HC158DP 

16P2P 

M74HC251P 

8-Input Data Selector/Multiplexer with 3-State Outputs 



51 

49 

16P4 

2-341 

M74HC251FP 

16P2N 

M74HC251DP 

16P2P 

M74HC253P 

Dual 4-Input Data Selector/Multiplexer with 

3-State Outputs 

3S, Nl 


44 

35 

16P4 

2-346 

M74HC253FP 

16P2N 

M74HC253DP 

16P2P 

M74HC257P 

Quadruple 2-Input Data Selector/Multiplexer with 
3-State Outputs 

3S, Nl 

38 

25 

25 

16P4 


M74HC257FP 

16P2N 

M74HC257DP 

16P2P 

M74HC258P ★★ 

Quadruple 2-Input Data Selector/Multiplexer with 
3-State Outputs 

3S, I 

38 

25 

25 

16P4 


M74HC258FP ** 

16P2N 

M74HC258DP^* 

16P2P 

M74HC298P kk 

Quadruple 2-Input Data Selector/Multiplexer with 
Output Latch 

Nl 

— 

- 

. — 

16P4 


M74HC298FP ★★ 

16P2N 

M74HC298DP^a^ 

16P2P 

M74HC354P kk 

8-Input Data Selector/Multiplexer with Data and 
Address Latches and with 3-State Outputs 

3S, Nl, I 

68 

71 

59 

20P4 

2 —392 

M74HC354FP ★★ 

20P2N 

M74HC354DWP ★★ 

20P2V 

M74HC356P kk 

8-Input Data Selector/Multiplexer with Data and 
Address Latches and with 3-State Outputs 

3S, Nl, I 

41 

71 

63 

20P4 

2-398 

M74HC356FP ★★ 

20P2N 

M74HC356DWP ★★ 

20P2V 


I : Inverting output Nl : Noninverting output 3S : Three-state output 


A MITSUBISHI 
ELECTRIC 
























MITSUBISHI HIGH SPEED CMOS 

INDEX BY FUNCTION 


DECODERS 




Electrical 

characteristics 



Type 

Description 

Low-level to 
high-level 
output 
propagation 
time (ns) 

High-level to 
low-level 
output 
propagation 
time (ns) 

Outline 

Page 

M74HC42P 




16P4 


M74HC42FP 

1-of-10 Decoder 

38 

38 

16P2N 

2-55 

M74HC42DP 




16P2P 


M74HC137P 




16P4 


M74HC137FP 

1 -of-8 Decoder/Demultiplexer with Address Latch 

43 

60 

16P2N 

2 -134 

M74HC137DP 




16P2P 


M74HC138P 




16P4 


M74HC138FP 

1 -of-8 Decoder/Demultiplexer 

38 

50 

16P2N 

2 -139 

M74HC138DP 




16P2P 


M74HCT138P ★★ 




16P4 


M74HCT138FP^^ 

1 -of-8 Decoder/Demultiplexer with LSTTL-Compatible Inputs 

38 

50 

16P2N 

2 —144 

M74HC1380P ** 




16P2P 


M74HC139P 




16P4 


M74HC139FP 

Dual 1-of-4 Decoder/Demultiplexer 

55 

55 

16P2N 

2 -148 

M74HC139DP 




16P2P 


M74HC154P ★★ 




24P4D 


M74HC154FP ★★ 

l-of-16 Decoder/Demultiplexer 

42 

42 

24 P2 

2-171 

M74HC154DWP -k-k 




24P2V 


M74HC155P 




16P4 


M74HC155FP 

Dual 1 -of-4 Decoder/Demultiplexer 

— 

— 

16P2N 

2-175 

M74HC1S5DP 




16P2P 


M74HC237P 




16P4 


M74HC237FP 

1 -of-8 Decoder/Demultiplexer with Address Latch 

59 

47 

16P2N 

2-267 

M74HC237DP 




16P2P 


M74HC238P kk 






M74HC238FP kk 

1-of-8 Decoder/Demultiplexer 

— 

— 



M74HC238DP^i^ 




16P2P 


M74HC259P 




16P4 


M74HC259FP 

8-Bit Addressable Latch/1 -of-8 Decoder 

54 

54 

16P2N 

2-360 

M74HC259DP 




16P2P 


M74HC4511P ★★ 




16P4 


M74HC4511FP ★★ 

BCD-to-Seven-Segment Latch/Decoder/Display Driver 

151 

151 

16P2N 

2 -647 

M74HC4511DWP kk 




16P2P 


M74HC4514P kk 




24P4D 


M74HC4514FP kk 

l-of-16 Decoder/Demultiplexer with Address Latch (“H” Level Output) 

58 

44 

24P2 

2 -652 

M74HC4514DWP ★★ 




24P2V 


M74HC4515P ★★ 




24P4D 


M74HC4515FP ★★ 

l-of-16 Decoder/Demultiplexer with Address Latch ("L” Level Output) 

58 

44 

24P2 

2 -657 

M74HC4515DWP 




24P2V 


M74HC4543P ★★ 




16P4 


M74HC4543FP ★★ 

BCD-to-Seven-Segment Latch/Decoder/Display Driver for Liquid-Crystal Displays 

96 

96 

16P2N 

2 —665 

M74HC4543DP kk 




16P2P 



DISPLAYED CHARACTERS 

M74HC4511P, M74HC4511FP, M74HC4543P, M74HC4543FP 



0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

Hll 


m 

■■ 

n 

n 


n 

1 

n 

msM 

PI 








HI 



■n 

HBH 


1 1 


n 

HI 








■SI 


mm 


HIH 

LI 




HI 
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INDEX BY FUNCTION 


ENCODERS 




Electrical 

characteristics 



Type 

Description 

Low-level to 
high-level 
output 
propagation 
time (ns) 

High-level to 
low-level 
output 
propagation 
time (ns) 

Outline 


M74HC147P 




16P4 


M74HC147FP 

10-Line Decimal to 4-Line BCD Priority Encoder 

38 

38 

16P2N 

2 -152 

M74HC147DP 




16P2P 


M74HC148P 

M74HC148FP 

8-Line to 3-Line Priority Encoder 

38 


■EZB 

2-156 

M74HC148DP 







COMPARATORS 


M74HC85P 




16P4 


M74HC85FP 

4-Bit Magnitude Comparator 

58 

58 

16P2N 

2 - 81 

M74HC85DP 




16P2P 


M74HC688P 




20P4 


M74HC688FP 

M74HC688DWP 

8-Bit Equality Comparator 

53 

53 

20P2N 

20P2V 

2 -582 


FULL ADDERS 


M74HC283P 




16P4 


M74HC283FP 

M74HC283DP 

4-Bit Binary Fuil Adder with Fast Carry 

51 

51 

16P2N 

16P2P 

2-379 


PARITY GENERATOR/CHECKERS 


M74HC280P 

M74HC280FP 

9-Bit Odd/Even Parity Generator/Checker 

— 

52 

52 

MEIS1 


M74HC280DP 




WlJtJJi 
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Symbol 


Dlscrlptlon 

c, 

Input capacitance 

The output capafitance at input terminals 

Cl 

Load capacitance 

Extenally connected output capacitance 

Co 

Output disable capacitance 

The output capacitance when the output is in the high-impedance state 

CpD 

Power dissipation capacitance 

The internal capacitance of the 1C calculated from the power dissipation 

Cx 

External timing capacitance 

The capacitance connected to set the pulse width of monostable multivibrators 

f| 

Input frequency 

The sine wave frequency applied to the input terminal. 

fmax 

GND 

Maximum repetition frequency 

Ground 

The maximum frequency of repetitive inputs at which the device operates normally 

H 

High level 

Used as a suffix for current and voltage parameters to indicate the high logic level 

1 

Current or input 

Currents flowing into the 1C are positive; currents flowing out of the 1C are negative 

Icc 

Supply current 

The current flowing into the 1C at the Vec Pin 

Idd 

Supply current 

The current flowing into the 1C at the Vdd pin 

ll 

Input current 

The current that flows into the 1C when an input voltage is applied 

l|H 

High-level input current 

The input current for a high-level input 

l|L 

Low-level input current 

The input current for a low-level input 

lo 

Output current 

Currents flowing into the 1C are positive; currents flowing out of the 1C are negative 

loFF 

Input off-state leak current 

The leakage between the input and output terminals of an analog switch in the off state 

loH 

High-level output curent 

Output load current in the high-level output state 

loL 

Low-level output current 

Output load current in the low-level output state 

Iqzh 

Off-state high-level output current 

Output current when logic high is applied to an output In the high-impedance state 

loZL 

Off-state low-level output current 

Output current when logic low is applied to an output in the high-impedance state 

L 

Low level 

Used as a suffix for current and voltage parameters to indicate the low logic level 

O 

Output 

Indicates output 

Pd 

Power dissipation 

The product of the supply voltage and supply current 

Ri 

Input resistance 

External resistance connected at input 

Rl 

Load resistance 

External load resistance 

Rqff 

Analog switch off resistance 

The DC resistance of an analog switch in the off state 

Ron 

Analog switch on resistance 

The DC resistance of an analog switch in the on state 

Rx 

External timing resistance 

The resistance connected to set the pulse width of monostable multivibrators 

Ta 

Ambient temperature 

The air temperature hi the vicinity of the 1C 

tf 

Fall time 

The period for an input pulse to change from logic high to low 

th 

Hold time 

The period other specified inputs must be held after a single specified input is changed 

"•"opr 

Operating (ambient) temperatuer 

The ambient temperature range over which the 1C will operate correctly 

tpd 

Propagation delay time 

The average period from when the specified input is applied until the specified output 

changes 

tpHL 

High-level to low-level output propaga¬ 
tion time 

The period required for the output to change from logic high to low after the specified input 

is applied 

tpHZ 

Output disable time from high-level 

The period required for the output to change from logic high to the high-impedance state 

after the specified input is applied 

tpLH 

Low-level to high-level output prop¬ 
agation time 

The period required for the output to change from logic low to high after the specified input 

is applied 

tpLZ 

Output disable time from low-level 

The period required for the output to change from logic low to the high-impedance state after 

the specified input is applied 

tpZH 

Output enable time to high-level 

The period required for the output to change from the high-impedance state to logic high 

after the specified input is applied 

tpZL 

Output enable time to low-level 

The period required for the output to change from the high-impedance state to logic low after 

the specified input is appiied 

tr 

Rise time 

The period for an input pulse to change from logic low to high 

tree 

Recovery time 

The period required from when the input state is released until the next clock pulse can be 

applied 

^stg 

Storage temperature 

The temperature range over which the 1C can be safely stored 
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Symbol 


Dlscrlptlon 

tsu 

Setup time 

The period that other specified Inputs must be held before the specified input can be 
applied 

txHL 

High-level to low-level 

output transition time 

The time required for the output to fall after the specified input Is applied 

txLH 

Low-level to high-level 

output transition time 

The time required for the output to fall after the specified input is applied 

tw 

Pulse width 

The period over which a pulse remains within the reference voltage range 

twQ 

Output pulse width 

The pulse width at the output of a monostable multivibrator 

Vcc 

Supply voltage 

The voltage applied at the Vcc Pin 

Vdd 

Supply voltage 

The voltage applied at the Vdo pin 

Vee 

Supply voltage 

The voltage applied at the Vee Pin 

Vh 

Hysteresis voltage 

The difference between the Positive-going and Negative going threshold voltages of a 
Schmitt trigger circuit 

V, 

Input voltage 

The voltage applied to an input 

V,H 

High-level Input voltage 

The logic high voltage applied to an Input 

V|L 

Low-level input voltage 

The logic low voltages applied to an Input 

Vo 

Output voltage 

The voltage applied to or appearing at an output 

VoH 

High-level output voltage 

The voltage at the ouptut in the high-level state. 

VoL 

Low-level output voltage 

The voltage at the output in the low-level state 

Vss 

Supply voltage 

The voltage applied at the Vss Pin 

Vx 

Threshold voltage 

When an input crosses this voltage level, the output state changes 

Vx+ 

Positive-going threshold voltage 

The threshold voltage for the low-to-high state change 

Vx- 

Negative-going threshold voltage 

The threshold voltage for the high-to low state change 

z 

HIgh-Impedance state 

Indicates an output in the high-impedance state 
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INTRODUCTION 

The Mitsubishi M74HC series high-speed CMOS devices 
provide the high-speed operation and high-current drive 
capacity of bipolar LSTTL while retaining the low power 
consumption and other advantages of CMOS devices. 

The M74HC series devices satisfy JEDEC Standard No. 7, 
and provide the following advatages over LSTTL devices: 

• Low power dissipation: Pd=5/.zW/package, max. 
(Vcc=5V, Ta=25°C, quiesent state) 

• High noise margin: 30% of Vcc, min. (Vcc=4.5V, 6V) 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=— 40—|-80°C 

• Low input current: 1 l| I max. 

These characteristics make the series ideally suited to ap¬ 
plications in both industrial and consumer digital equip¬ 
ment. 


Ratings 

The M74HC series is available in three types: the HC type 
with waveform-regenerator buffered outputs, the unbuffered 
HCU type, and the HCT type with TTL-level inputs. JEDEC 
standards have been adopted for all three types. Table 1 
shows the JEDEC absolute maximum ratings. Table 2 the 
recommended operating conditions, and Tables 3 and 4, 
the electrical characteristics. Tables 5~8 show the corres¬ 
ponding data for Mitsubishi M74HC series. 

The characteristics of the Schmitt triggers, open drain out¬ 
puts, and analog switches do vary somewhat from the 
JEDEC standards. For detailed information on these differ¬ 
ences, please check the individual data sheets of the de¬ 
vice in question. 


Table 1 JEDEC 74C/HCU/HCT Series Absolute Maximum Ratings 


Symbol 

Parameter 

Type 

I Conditions | 

Ratings 


Vcc 

Supply voltage 


HHHHIiHliHHHiiHI 

-0. 5—1-7. 0 

V 

V| 

Input voltage 


HBmUHIHH^HH 


V 

Vo 

Output voltage 



-0. 5~Vcc+0. 5 

V 


Input protection diode current 


V|<0V 

-20 

B| 



HI 

Output parasitic diode current 


Vo < OV 

-20 

wm 

Vo > Vcc 

20 

lo 

Output current 

Standard 


±25 

mA 

Buffered 


±35 

H 


Standard 

Vcc, QND 

±50 

mA 

Buffered 

±70 

I Tstg I 

I Storage temperature range 



-65—1-150 

”C 


Table 2 JEDEC 74HC/HCT Series Recomended Operating Conditions 


Symbol 

Parameter 

.Type 

Limits 






Supply voltage 


2 


6 


HCT 

4.5 



mU 

V, 

Input voltage 


0 


Vcc 

V 

Vo 

Output voltage 


0 


Vcc 

V 

"•"oDr 

Operating temperature range 


—40 


+85 

”C 



Vcc = 2. OV 


0 


1000 


1r, tf 

Input risetime, falltime 

Vcc = 4.5V 

HC 

0 


500 

ns 

Vcc = 6. OV 


0 


400 




HCT 

0 


500 
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Table 3 JEDEC 74HC/HCU Series Electrical characteristics 
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Table 4 JEDEC 74HCT Serieis Electrical Characteristics 



Note 1 ; Only one input Is set at this value and all other inputs are fixed at Vcc or GND. 


Table 5 Mitsubishi M74HC/HCU/HCT Series Absolute Maximum Ratings 




Supply/GND current 


Power dissipation 


Storage temperature range 


Table 6 Mitsubishi M74HC/HCU/HCT Series Recommended Operating Conditions 
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Table 7 Mitsubishi M74HC/HCU/HCT Series Electrical Characteristics (Ta—4o~+8ot) 
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Table 8 Mitsubishi M74HCT Series Electrical Characteristics (Ta=-4o~+8or) 



Note 3 : Only one Is set at this value and other Inputs are fixed at Vcc or GND 
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INTRODUCTION 


1. Basic Structure 

Fig.1 shows the circuit structures of the M74HC series 
high-speed CMOS logic and the M4000B series 
(conventional) CMOS logic. The principal difference be¬ 
tween the two is that the M4000B series employs aluminum 
gates, while the M74HC series employs a silicon-gate pro¬ 
cess. This fine pattern process has enabled us to increase 
the MOS transistor drive current capability and reduce the 
parasitic capacitances. (These two improvements allow the 
new structure to operate at frequencies as fast as LSTTL 
speed.) 

2. Operational Description 

Fig.2 show the one stage inverter circuit that is the basis of 
the high-speed CMOS logic. Fig.3 shows the behavior of 
this circuit (supply current Iqc and output voltage Vq) when 
the supply voltage is Vcc and the input voltage V, is raised 
from GND to Vcc- 

The characteristic curves of the logic are classified by di¬ 
viding the graph into three regions according to the input 
voltage. 

I : In this region, only p-channel transistor Tj is on. Vq is 
at Vcc and Ice's negligible. 

n : In this region, Vq varies as a function of V,. As V| in¬ 
creases, n-channel transistor T, turns on, causing Vq to 
fall. The slope of the descent steepens abruptly, and 
the value of V| at that point is referred to as the 
threshold voltage of the circuit. Increases of V| about 
this value bring Vq very close to GND level. 

The value of Vo in region n is determined by the rela¬ 
tive on resistances of Ti and Tj. Ice is constantly flow¬ 
ing, and reaches a maximum where V, equals the 
threshold voltage. 

in : In this region, only Ti is on. Vq is at GND level, and Ice 
is negligible. 
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Flg.1 CMOS device structures 

(a) AI-GATE CMOS (4000B SERIES) 

(b) Si-GATE CMOS (M74HC SERIES) 
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Fig.2 The one stage Inverter circuit 



Fig.3 I/O and supply current characteristics 
of the one stage Inverter 
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3. Transfer Characteristics 

In high-speed CMOS logic, the circuit threshold voltage is 
designed approximately 1/2Vcc, far superior to the TTL and 
LSTTL logic, where the threshold voltage is independent of 
the supply voltage. 


The M74HC series includes three devices types. The HC 
type has CMOS-level I/O with buffered outputs. The HCU 
types has CMOS-level I/O and a single stage of gates. The 
HCT type has TTL-level inputs and CMOS-level buffered 
outputs. The accompanying figures show the transfer char- 
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Fig.4-a Output voltage vs, input voltage (M74HC00) 
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Fig.4-b Supply current vs. input voltage (M74HC00) 
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Fig.5-a Output voltage vs. input voltage (M74HCU04) 
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Fig.5-b Supply current vs. input voltage 
(M74HCU04) 
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Fig.6-a Output voltage vs. input voltage (M74HCT240) 
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Fig.6-b Supply current vs. input voltage 
(M74HCT240) 
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acteristics of representative devices; Fig.4 shows the char¬ 
acteristics of M74HC00, Fig.5 those of M74HCU04, and 
Fig.6 those of M74HCT240. The left side of the figures (a) 
shows the output voltage Vq vs. the input voltage Vj. The 
right side shows the supply current Ice vs the input voltage 
V|. 

In the HC type, when the input voltage reaches the thresold 
voltage, the output rieses abruptly and the supply current 
steeply and then drops steeply. Therefore, even if a slow- 
changing signal is applied to the input, the output voltnge 
will be controlled by the steep characteristic curves at the 
threshold voltage, with the effect of regenerating the input 
waveforms. These characteristics also prevent the increase 
in power dissipation that occurs when slow-changing sig¬ 
nals are applied to the HCU type. 

The output voltage of the HCU type responds more slowly 
to input voltage variations. 

This characteristics make the ;type suitable for applications 
in oscillators and other linear circuits. The use of slowly 
varying input signals, however, wilt increase the power dis¬ 
sipation. 

The HOT type has steep threshold characteristics like the 
HC type that regenerate the input waveform, but with the 
HCT type, the input is TTL-level. 
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4. Switching Characteristics 

The propagation time is one of the principal switching char¬ 
acteristics of an 1C. In high-speed CMOS, the propagation 
time is determined by the internal time constant set by the 
on-state resistances of the p- and n-channel transistors and 
the capacitance of the wiring and of the next-stage gate. If 
a capacitive load is connected to the output terminals, the 
propagation time will be determined by the time constant of 
the output-stage p- and n-channel transistor on-state resist¬ 
ances and the load capacitance. The supply voltage Vcc, 
the load capacitances Cl, the input rise time tr, the input 
fall time tf, and the ambient temperature Ta all affect the 
propagation time. 


The standard and buffered devices have different output 
drive-current capacities that cause the two types to exhibit 
differing relationships between the load capacitance and 
the propagation delay. Figs. 9 and 10 show the propagation 
delay vs Cl, Fig. 9 for the standard-type M74HC00, Fig. 10 
for buffered-type M74HC240. The propagation delay of the 
buffered type shows only a small dependence on Cl- In 
addition, the higher the supply voltage is, the shorter the 
delay, and the lower the delay dependence on Cl- The de¬ 
lay increase with respect to the load capacitance is linear. 



OUTPUT LOAD CAPACITANCE Cl (pF) 


Fig.7-a Low-level to high-level output 
propagation time (M74HC00) 



OUTPUT LOAD CAPACITANCE Cl (pF) 


Fig.8-a Low-level to high-level output 
propagation time (M74HC240) 



OUTPUT LOAD CAPACITANCE Cl (pF) 

Fig.7-b High-level to low-level output 
propagation time (M74HC00) 



OUTPUT LOAD CAPACITANCE Cl (pF) 

Fig.8-b High-level to low-level output 
propagation time (M74HC240) 
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5. Power Dissipation 

The high-speed CMOS logic gates consist of n- and p- 
channel transistors that are serial-connected between Vcc 
and GND. While the gate is held at either Vcc or GND, one 
of the two transistors will be off, which means that while the 
input is tied to either Vcc or GND, the only current drain 
between Vcc and GND (Ice) will be that due to the leak¬ 
age current of the pn junctions. As a result, the sink current 
is just 50pA at an ambient temperature Ta = 20°C, and still 
only several nA at Ta=85°C. 

As explained in the section 3, high-speed CMOS logic 
draws greater power during switching, when a current flows 
between Vcc and GND. The higher the supply voltage Vcc. 
and the higher the switching frequency, the larger this cur¬ 
rent becomes. Capacitive loads at the output due to com¬ 
ponents or a large fanout will also draw charging currents 
that further increase the power dissipation. The power dis¬ 
sipation of the HCU type will also rise when driven by input 
signals with long rise and fall times (tr, tf). 

Fig.9 shows typical power dissipation vs. operating fre¬ 
quency characteristics per gate of M74HC00 and M74LS00 
devices with a capacitive load Cl of 0, 15, and 50pF. The 
power dissipation of the M74HC00 increases in proportion 
to the frequency.At a load of 15pF and operating frequency 
of 10MHz or over, the power dissipation of the M74HC00 
exceeds that of the M74LS00, but for must applications, 
high-speed CMOS logic can substantially reduce power 
dissipation. When an ideal input waveform is applied, the 
power dissipation of this logic is given by. 

Pd=(CpD+CL)-Vcc^-f+lcc-Vcc 
where Cpo is the internal power dissipation capacitance. Cl 
is the load capacitance, and f is the frequency. So simply 
connection a capacitive load to the M74HC00 will increase 
the power dissipation by only the capacitive charging and 
discharging currents. The same relation holds true in princi¬ 
ple for the M74LS00, but even at low frequencies, its power 
dissipation remains high due to other factors. Another char¬ 
acteristics of high-speed CMOS logic is that the load 
capacitance is charged at Vcc and discharged at GND 
level, while LSTTL is limited to within the 0.2 ~4V range. 
This means that the M74HC00 is more greatly Influenced 
by Cl, so at higher Cl values the bandwidth over which the 
M74HC00 dissipates less power become narrower. There¬ 
fore, good circuit design demands that the capacitative 
loads be kept as low as possible. 



Flg.9 Power dissipation per gate vs. frequency 
for the M74HC00 and M74LS00 


6. Noise Margin 

As explained in the section 3, the threshold voltage of high¬ 
speed CMOS logic is approximately 1/2 of the supply volt¬ 
age Vcc- In addition, when there is no load, the high-level 
output voltage Vqh is nearly equal to Vcc, and the low-level 
output voltage Vql nearly at GND level. This gives high¬ 
speed CMOS logic a much high DC noise margin than 
LSTTL. 

The high-level noise margin Vhn and low-level noise mar¬ 
gin Vln are given by Vhn = Voh-Vil, and Vlh = Vol-Vil. 
Fig.10 compares Vhn and Vln of LSTTL and high-speed 
CMOS logic at a 5V supply voltage. Vhn and Vln are both 
1.4 for high-speed CMOS logic, a great improvement over 
the much lower values of LSTTL. In addition the threshold 
voltage of LSTTL has a temperature dependence of about 
— 2mV/°C, while high-speed CMOS logic has no such de¬ 
pendence— guaranteeing a constant noise margin over a 
wide temperature range. 

The AC noise margins of LSTTL and high-speed CMOS 
logic is similar. At a 5V supply voltage, the typical propaga¬ 
tion time of both is about 10ns, and both offer similar noise 
immunity. 
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Fig.10 A comparison of LSTTL and high-speed CMOS 
DC noise margins (Vcc=5V) 


7. Fanout 

Unlike TTL and LSTTL, CMOS logic features an extremely 
high input impedance, so that when CMOS logic is being 
driven, high fanout will result in no DC problems. In AC 
terms, however, the capacitive load increase by the wiring 
capacitance and about 5pF per driven gate. This increases 
the propagation time, as shown in Figs. 7 and 8 . 

8. Input and Output Protection Circuit 

The transistors employed in high-speed CMOS logic have 
a gate-oxide-layer thickness of 0.06,um. This thin oxide 
layer has an insulation breakdown voltage of only 100V, 
therefore any larger voltages applied on the gate will des¬ 
troy the 1C. To prevent this from occuring, all devices in the 
M74HC series feature an input protection circuit consisting 
of diodes Di, D2, and D3, and resistor Ri in place of a con¬ 
ventional direct input. 

When a steeply sloped positive overvoltage pulse is ap¬ 
plied to the input, it charges the parasitic capacitor formed 
by Ri iri parallel with Di, D 2 , and D3. The time constant of 
this circuit delays the voltage rise on the gate, while Di 
passes a current to Vcc. this clamps the input voltage at 
Vcc. and prevents high voltages from appearing on the 
gate oxide layer. 

If a steeply sloped negative overvoltage pulse is applied to 
the input, D 2 and D 3 clamp the gate voltage at their for¬ 
ward-bias voltage level. This means that the circuit can 
withstand inputs over 500V producted by discharge of a 
200pF capacitor, or inputs over 3kV produced by discharge 
of a lOOpF capacitor with a I.SkD resistance. These values 
are comparable with LSTTL and TTL. 

D 4 and D 5 protect the circuit against overvoltages at ap¬ 
plied at the outputs. When a surge voltage is applied at 


Vcc. De forms protective circuit. These diodes respond 
quickly to overvoltages and ensure adequate protection 
against transients, but extended operation outside the 
absolute maximum ratings will destroy the protective 
diodes and the circuit function. 

In addition to protection against conditions arising under 
ordinary use, the M74HC series has been designed to with¬ 
stand I/O surge currents of up to ±20mA without demage. 
Although the individual data sheets for the series may not 
show this I/O protection circuit, each device incorporates 
this circuit, each device incorporates this circuit. 


Vcc 



Ti ; n-channel transistor 

T 2 : p-channel transistor 

D, : Diode formed by p'*' diffusion and substrate (n) 

D 2 : Diode formed by p-weli (p) and n'*' diffiusion 

D 3 ; Diode formed by p-well (p) and n'*' diffusion 

D 4 ; Parasitic diode formed by p-weil (p) and drain of T, (n"^) 
Ds ; Parasitic diode formed by substruate (n) and T 2 drain (p'*') 
De : Parasitic diode formed by substrate (n) and isiand (p) 

R, ; n"^ diffusion resistor formed on top of p-weii 


Flg.11 The protection circuit of the M74HC series 
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This section lists ratings that must be followed to ensure 
that high-speed CMOS devices operate properly. We de¬ 
fine these ratings, describe the test conditions used to me¬ 
asure them, and list standard characteristics. 

1. Absolute Maximum Ratings 

These are the absolute limits at which the manufacturer 
guarantees device reliability. None of these ratings may be 
exceeded, even momentarily, without risking reduced re¬ 
liability or destruction of the device. Absolute maximum rat¬ 
ings include the following items. 

(1 ) Supply voltage (Vcc) 

(2) Input voltage (V|) 

(3) Switching I/O voltage (V|o) 

(4) Output voltage (Vq) 

(5) Input protection diode current (I|k) 

(6) Output parasitic diode current (Iqk) 

(7) Output current do) 

(8) Supply/GND current (Ice) 

(9) Power dissipation (Pd) 

( 10 ) Storage temperature range (Tstg) 

1-1 Supply Voltage (Vcc) 

Specifies the range of supply voltages that may be safely 
applied at Vcc terminal with respect to ground. This range 
includes voltage surges that exceed standard operating 
conditions. 

When the applied voltage exceeds this range, parasitic 
bipolar transistors turn on, and this thyristor operation 
causes a large current to flow from Vcc to GND. This phe¬ 
nomenon, known as “latchup”, may either destroy the IC or 
greatly reduce its reliability. 

1-2 Input Voltage (V|) 

Indicates the permissible applied voltage at the input ter¬ 
minals with respect to GND. Exceeding this value may 
cause latchup. 

1-3 Switching I/O Voltage (V|o) 

Applies to devices containing analog switching circuits 
such as M74HC4066, and specifies the maximum permissi¬ 
ble voltage that may be applied to the switching input or 
output terminals without causing latchup. 

1-4 Output Voltage (Vo) 

Usually, fixed voltages are not applied to the output termin¬ 
als under normal operating conditions, this ratings specifies 
the maximum surge voltages allowable at the output termin¬ 
als. When the output state is high, these surges must re¬ 
main below Vcc + 0.5V, when the output state is low, they 
cannot drop below —0.5V. Surges exceeding the high-state 
value will cause a current to flow into the IC, which may 
either destroy the output protection diodes or cause latch¬ 
up. Surges exceeding the low-state value will cause a cur¬ 
rent to flow out of the IC with equally damaging effects. 

1-5 Input Protection Diode Current (i|K) 

Usually, fixed currents are not applied to the input terminals 
under normal operating conditions, specifies the maximum 


surge current allowable at the input terminals. Surges ex¬ 
ceeding this value may destroy the input protection diodes 
or cause latchup. 

1-6 Output Parasitic Diode Current (Iqk) 

Fixed currents are not applied to the output terminals under 
normal operating conditions. 

Specifies the maximum surge currents allowable at the out¬ 
put terminals. The high-state value applies to incoming cur¬ 
rents when output is high; the low-state value to outflowing 
currents when the output is low. Surges exceeding these 
values may either destroy the output protection diodes or 
cause latchup. 

1-7 Output Current (Iq) 

Specifies the maximum allowable currents at the output ter¬ 
minals during normal operation. The high-state value indi¬ 
cates the current outflow, the low-state value, the current 
influx. Currents exceeding these values may destroy the IC 
or greatly reduce its reliability. 

1-8 Supply/GND current (Iqc) 

Specifies the maximum allowable current flow from Vcc to 
GND during normal operation. Currents exceeding this 
value may destroy the IC or greatly reduce its reliability. 

1-9 Power Dissipation (Pd) 

Specifies the maximum allowable power dissipation for the 
printed-circuit-board-mounted IC at operating temperature 
(Topr). 

1- 10 Storage Temperature Range (Tstg) 

Specifies the ambient temperature limits at which the de¬ 
vice can be stored when no voltages are applied to either 
inputs or outputs. Care is especially important when de¬ 
vices are being stored in unheated warehouses or shipped 
via air freight. 

2. Recommended Operating Conditions 

These parameters indicate limits of the supply voltage, I/O 
conditions, and other important factors that must be met for 
the IC to perform properly under normal use. If these con¬ 
ditions are exceeded, proper operation cannot be guaran¬ 
teed, even if the device is still operating within the absolute 
maximum ratings. 

2- 1 Supply Voltage (Vcc) 

Specifies the supply voltage applied at Vcc with respect to 
ground. The supply voitge of high-speed CMOS devices is 
2~6V (4.5~5.5V for type HCT), which is much wider than 
TTL devices (4.75~5.25V). 

2-2 Input Voltage (V|) 

Specifies the optimum Input voltage range. This range is 
the same for all supply voltage range of Vcc=2~6V. 

2-3 Output Voltage (Vq) 

Specifies desirabel limits for transient voltages at the out¬ 
put pins. This range is the same for all supply voltage 
range of Vcc—2~6V. 

2-4 Operating Temperature Range (Topr) 

Specifies the ambient tmeperature range within which the 
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device exhibits the specified eiectrical characteristics and 
performs normaiiy. 

2-5 Rise and Fall Times (tr, tf) 

Specifies the optimum rise and fall times of the input wave¬ 
forms. These limits should be followed at all supply vol¬ 
tages of Vcc=2, 4.5, and 6V, otherwise output oscillation, 
timing problems, or excessive power dissipation may result. 
This restriction does not apply to devices incorporating 
Schmitt trigger inputs. 

3. Function 

The functional behavior of the device is indicated by either 
a function table or a timing diagram. These characteristics 
are checked over the 2~6V supply voltage range. The in¬ 
puts are set high or low as specified, and the output condi¬ 
tions monitored. 

4. Electrical Characteristics (see Section 
7-1) 

These characteristics are measured at input and output and 
power supply terminals at temperature Ta under worst-case 
conditions. All parameters are guaranteed at 2, 4.5, and ev 
supply voltages, except for I,h, I|l, Iqzh. Iozl. and Ice. which 
are guaranteed at Vcc=6V only. 

4-1 High-Level Input Voltage (V,h) 

Specifies the high-level input voltage required to generate 
the specified output conditions. 

4-2 Low-level Input Voltage (Vn.) 

Specifies the low-level input voltage required to generate 
the specified output conditions. 

4-3 Positive-going Threshold Voltage (Vt+) 

In devices with Schmitt trigger inputs, this parameter indi¬ 
cates the voltage at which the output state inverts as the in¬ 
put voltage is increased from a level below the negative¬ 
going threshold voltage (Vt-). 

4-4 Negative-going Threshold Voltage (Vt-) 

In devices with Schmitt trigger inputs, this parameter indi¬ 
cates the voltage at which the output state inverts as the in¬ 
put voltage is decreased from a level above the positive¬ 
going threshold voltage (Vt+). 

4-5 Hysteresis Voltage (Vh) 

In devices with Schmitt trigger inputs, this parameter indi¬ 
cates the difference between the positive-going and nega¬ 
tive-going threshold voltages. 

4-6 High-level Output Voltage (Vqh) 

Indicates the high-level output voltage obtained at the out¬ 
puts when high-level input voltage Vih (Vt+ for Schmitt trig¬ 
ger devices) and low-level input voltage V|l (Vt - for 
Schmitt trigger devices) are applied as specified to the in¬ 
put terminals indicated to the input. 

4-7 Low-Level Output Voltage (Vql) 

Similar to the above. Indicates the low-level output voltage 
obtained under the specified conditions. 


4-8 Maximum Output Leak Current (Iq) 

In devices with open drain outputs, this parameter indicates 
the current outflow with OV applied at the output voltage or 
current influx with 6V applied at the output. The supply vol¬ 
tage is 6V. 

4-9 On-State Resistance (Ron) 

Applies to devices containing analog switching circuits. In¬ 
dicates the DC on-state resistance of the analog switches. 
Guaranteed for input voltage of 0 to Vec- 
4-10 On-State Resistance Variation (A Rqn) 

Indicates the difference between the maximum and mini¬ 
mum on-state resistance values (Rqn) for analog switches 
in a single device. 

4-11 Off-State Input-to-Output Leak Current (Iqff) 

Indicates the leakage current that flows from the input to 
the output of analog switches when 6V is applied. Specified 
at Vcc=6V. 

4-12 High-Level Input Current (Iih) 

Indicates the current that flows into the device when 6V is 
applied to the input at Vcc = 6 V. Iih for type HCT is deter¬ 
mined with input and supply voltages of 5.5V. 

4-13 Low-Level Input Current (I|l) 

Indicates the current that flows out of the device when OV 
is applied to the input at Vcc=^6V. Iiu for type HCT is deter¬ 
mined with a supply voltage of 5.5V. 

4-14 Off-State High-Level Output Current (Iqzh) 

Applies to devices with three-state outputs. Indicates the 
current that flows into the device when 6V is applied to an 
output in the high-impedance state at Vec = 6V. Iqzh for 
type HCT is determined with input and supply voltage of 
5.5V. When the outputs are not in the high-impedance 
state, they are kept low by selection of the input conditions. 
4-15 Off-State Low-Level Output Current (Iqzl) 

Applies to devices with three-state outputs. Indicates the 
current that flows out of the device when OV is applied to 
an output in the high-impedance state at Vcc = 6V. Iqzl for 
type HCT is determined with a supply voltage of 5.5V. 
when the outputs are not in the high-impedance state, they 
are kept high by selection of the input conditions. 

4-16 Quiescent Supply Currnet (Icc) 

Indicates the current that flows at Vec when the output con¬ 
ditions are stable. The stated values are guaranteed when 
the input conditions are set according to the function table 
with high-level inputs at Vec and low-level inputs at ground. 
4-17 Maximum Quiesenct Supply Current (A Icc) 
Applies to device with TTL-level inputs (type HCT). Indi¬ 
cates the current that flows at Vec when the output condi¬ 
tions are stable. The current is specified with 2.4V and 0.4V 
applied at a single input while all other inputs are held at 
Vec or ground and Vec is at 5V± 10%. 

4-18 Active-State Supply Currnet (Icc) 

Applies to one-shot multivibrator circuits. Indicates the cur¬ 
rent that flows at Vec when the timing circuit constate Rx/ 
Cx is 1 /2Vcc. The -stated values are guaranteed when the 
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input conditions are set according to the function tabie with 
high-ievei inputs at Vcc and low-ievei inputs at GND. 

5. Switching Characteristics (see sections 
7-2, 7-3, and 7-4) 

The switching characteristics are measured at Ta= —40~ 
+ 85°C , and include the output waveform transition time, 
propagation time and maximum clock frequency. The 
measurements are performed with input pulses of specified 
rise and fall times (tr, tf) and specified output load capaci¬ 
tance Cl- 

5-1 Low-Level to High-Level Output Transistion Time 
(trLh) 

Indicates the time required for the output waveform to 
change from 10% to 90% of Vcc when inputs are applied to 
cause the output to change from low to high. 

5-2 High-Level to Low-Level Output Transition Time 

(txHL) 

Indicates the time required for the output waveform to 
change from 90% to 10% of Vcc when inputs are applied to 
cause the output to change from high to low. 

5-3 Low-Level to High-Level Output Propagation 
Time (tpLH) 

Indicates the time required from when the input conditions 
are changed until the output voltage crosses the specified 
voltage range moving from low to high. 

5-4 High-Level Low-Level Output Propagation Time 

(tpLH) 

Indicates the time required from when the input conditions 
are changed until the output voltage crosses the specified 
voltage range moving from high to low. 

5-5 Output enable time to high-level (tpzh) 

Applies to devices with three-state outputs. Indicates the 
time required from when the input conditions are changed 
until the output state changes from the high-impedance 
state to logic high. 

5-6 Output enable time to low-level (tpzj 

Applies to devices with three-state outputs. Indicates the 
time required from when the input conditions are changed 
until the output state changes from the high-impedance 
state to logic low. 

5-7 Output disable time from high-level (tpHz) 

Applies to devices with three-state ouptuts. Indicates the 
time required from when the input conditions are changed 
until the output state changes from logic high to the high- 
impedance state. 

5-8 Output disable time from low-level (tpLz) 

Applies to devices with three-state outputs. Indicates the 
time required from when the input conditions are changed 
until the output state changes from logic low to the high- 
impedance state. 

5-9 Maximum clock Frequency (fmax) 

Applies to devices containing flip flops. Indicates the max¬ 
imum frequency at which clock signals can be applied 


while maintaingin stable output waveforms in the specified 
sequence. The input conditions are set so that each clock 
pulse will cause a change in the output state. 

5-10 Sine Wave Distortion 

Applies to devices containing analog switches, indicates 
the distortion of sine waves passing through analog switch¬ 
es in the “on” state. The sine wave frequency is 1kHz, and 
the amplitude 1.25Vp.p. Measurements are performed at 
Vcc=2.5V, and Vss=-2.5V. 

5-11 Maximum Transmission Frequency (fmaxO/O)) 

Applies to devices containing analog switches. Indicates 
the frequency bandwidth transmitted by analog switches in 
the “on” state. A 1.25Vp.p sine wave is applied at the I/O 
terminals and the frequency is increased until the output is 
3dB down from the input level (about 7/10). This frequency 
is designated at fmax (I/O). Measurements are performed 
at Vcc=2.5V, and Vss=-2.5V. 

5-12 Feedthrough 

Applies to devices containing analog switches. Indicates 
the degree of isolation between the I/O terminals of a 
switch in the off-state. When a sine wave signal is applied 
at one side of an off-state switch, it is transmitted through 
the static capacitnace of 1C to the other side of the switch 
at a level that increases proportionally with the frequency of 
the applied signal. The frequency at which the output vol¬ 
tage is 50dB dovim from the input voltage (about 1/316), is 
defined as the feedthrough level. 

5-13 Crosstalk (Control-Input-to-Switch) 

Applies to devices containing analog switches. Indicates 
the degree of interference between signals at the control 
inputs and those at the I/O pins of the analog switches. A 
pulse is applied to a control input, and the pulse level at an 
switch terminal is measured with no inputs appiied to the 
switch inputs. 

5-14 Crosstalk (Switch-to-Switch) 

Applies to devices containing analog swithces. Indicates 
the degree of interference between signals at the I/O ter¬ 
minals of independent switches. A pulse is applied at an 
on-state switch input, and the pulse level at the output of a 
separate off-state switch is measured. 

5-15 Maximum Control Frequency (fmax (C)) 

Applies to devices containing analog switches. Indicates 
the maximum allowable frequency of the signals applied to 
the control inputs. A standard square-wave signal is ap¬ 
plied at a control input, and the frequency is increased until 
the output level falls to 1/2 of the output level at an input 
frequency of 1kHz. This frequency is defined as fmax (C). 
5-16 Input Capacitance (C|) 

Indicates the capacitance between an input terminal and 
GND. It is normally measured at OV and f=1MHz. 

5-17 Feedthrough Capacitance (Cx.y> y-x) 

Applies to devices containing analog switches. Indicates 
the capacitance between I/O terminals of a switch in the 
off state. 
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5-18 Off-State Output Capacitance (Co) 

Applies to devices with three-state or open-drain outputs. 
Indicates the capacitance between outputs in the high- 
impedance state and ground. 

5- 19 Power Dissipation Capacitance (Cpd) 

Indicates the internal capacitnace of the device, calculated 
on the basis of the power dissipation during no-load opera¬ 
tion. The no-load power dissipation is calculated as; 

Pd~Cpd * Vcc^ * fi”Hlcc " Vcc 

6. Timing Requirements (see sections 7-2 
and 7-3) 

These parameters specify the input timing requirements for 
clock pulses, reset pulses, etc. required by devices con- 
tainging flip flops to maintain stable output waveforms in 
the specified sequence. 

Timing requirements are measured at Ta = 25°C, and in¬ 
clude pulse width, setup time, hold time, and recovery time. 

6- 1 Pulse Width (tw) 

Specifies the minimum interval between the standard vol¬ 
tage levels on the leading and trailing edges of input 
pulses. Shorter pulses may be ignored or may cause mis- 
operation. 

6-2 Setup Time (tgu) 

For input data to be read correctly when a clock pulse or 
similar read signal is applied, the input conditions must be 
set in advance by a specified interval termed as the setup 
time. The setup time is defined as the period from the stan¬ 
dard voltage levels of the active edges of the input signals 
until the standard voltage level of the read signal active 
edge. Negative setup times indicate that the input condi¬ 
tions can be set after the read signal. 

6-3 Hold Time (th) 

For input data to be read correctly when a clock pulse or 
similar read signal is applied, the input conditions must be 
held for specified interval after the read signal is applied. 
This interval is termed as the hold time. Negative hold 
times indicate that the input conditions can be changed be¬ 
fore the read signal is applied. 

6-4 Recovery Time (tree) 

The recovery time indicates the interval after a read opera¬ 
tion has been performed until a clock pulse can be applied 
to initiate the next read operation. It is specified as the 
period between the read operation and the standard vol¬ 
tage level of the cicok pulse active edge. 

7. Test Circuits 

This sections shows typical test circuits used to measure 
the above paramenters. For detailed test conditions speci¬ 
fic to individual devices, refer to the individual data sheets. 


A MITSUBISHI 
ELECTRIC 


1-31 



MITSUBISHI HIGH SPEED CMOS 

DEFINITIONS AND TEST METHODS FOR SPECIFICATIONS 

AND TYPICAL CHARACTERISTICS 


7-1 DC Test Circuits 

7-1-1 V,h,V,l(1) 


Vcc 



Note ; The input conditions of devices with three-state inputs are 
set to piace -the outputs in the active (low-impedance) 
state. 


7-1-2 V,h,V,l(2) 


Vcc 


Input conditions 
(see table) i 


t I 
^ 8 


Measurement Conditions 


VoL 


Function 

Input conditions 

NAND 

All inputs at Vih 

AND 

Input under test at Vil, all others at Vih 

NOR 

Input under test at Vih. all others at Vil 

OR 

All inputs at Vil 


Note : The input conditions of devices with three-state inputs are 
set to place the outputs in the active (low-impedance) 
state. 


7-1 -3 Vr-h, Vt-. Vh (Vj-^-Vt-) 


Vr-h 

Vcc 



Vt- 

Vcc 



Note 1 : When measuring Vt+, all inputs are set at Vt+. 

Note 2 : When measuring Vj-, the input under test is set at V-r-, 
and all others at Vt+. 

Note 3 : Measured at all inputs. 


7-1-4 VoH 


Vcc 



Note : The input conditions of devices with three-state inputs are 
Set to place the outputs in the active (low-impedance) 
state. 


7-1-5 VoL 


Input conditions 
(see table) 


^ a 


Measurement Conditions 


Function 

Input conditions 


All inputs at Vcc 

AND ^ 

Input under test at GND, all others at Vcc 

NOR 

Input under test at Vcc. all others at GND 

OR 

All Inputs at GND 


Note : The input conditions of devices with three-state inputs are 
set to place the outputs in the active (low-impedance) 
state. 


7-1-6 Ir 


Input conditions 
(see table) 


Vcc 



Measurement Conditions 


Function 

Input conditions 

NAND 

Input under test at GND. all others at Vcc 

AND 

All Inputs at Vcc 

NOR 

All Inputs at GND 

OR 

Input under test at Vcc. all others at GND 


A 
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7-1-7 On-State Resistance (Ron) 






Note 1 

: Input conditions are set to place 


Vec 

1 

2 

the outputs in the high- 
impedance state. 

: Before applying a high-level ex¬ 
ternal test voltage to an output, 
set input conditions to generate a 
low-level output when the output 
is enabled. 

; Before applying a low-level exter¬ 
nal test voltage to an output, set 

NOTE J_ 

Vec ^ 

OR f - 

gnd\- 

OTHER 

INPUTS 

OTHER 

OUTPUTS 

CONTROL 

OUTPUTS 

INPUTS 

loZH 

1 loZL 1 3 


i 


input conditions to generate a 
high-level output when the output 
is enabled. 


7-1-12 Ice 


INPUT CONDITIONS 


I tr 

^ ^1-OPEN 

“ O 


Note Set the input conditions according to the function table before 
performing the measurement. 


7-2 Switching Characteristics Test Circuits 



Vec OUTPUT 

LJ 


TO OUTPUT TERMINALS -»—" TO OUTPUT TERMINALS 

Cl -p 


TO OUTPUT 
TERMINALS 


tpLZi tpzL 

tpLz. tpzL (OPEN DRAIN OUTPUTS) 
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7-4-7 Maximum Control Frequency (fmax(C)) 



7-4-8 Input Capacitance C|, Feedthrough Capacitance 
(Cx-Yi Y-x) 
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8. Basic Gate Ta=-45c- 

Characteristics Ta= 25 c _ 

Ta=85C - 

INPUT-TO-OUTPUT TRANSFER 
CHARACTERISTICS 
M74HC00P 


> 

0 

> 

UJ 

O 
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H 

_l 
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I- 
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0 . 

I- 

D 

0 


Vcc=6V 




" Vcc=4. 5V 

r 




Vco=2V 
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INPUT VOLTAGE V, (V) 


INPUT-TO-OUTPUT TRANSFER 
CHARACTERISTICS 
M74HCT240P 
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INPUT VOLTAGE V, (V) " 


HIGH-LEVEL OUTPUT CURRENT VS 
HIGH-LEVEL OUTPUT VOLTAGE 


HIGH-LEVEL OUTPUT M74HC00P 




INPUT-TO-OUTPUT TRANSFER 
CHARACTERISTICS 
M74HCU04P 
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INPUT VOLTAGE V, (V) 

INPUT-TO-OUTPUT TRANSFER 
CHARACTERISTICS 
M74HC132P 
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Vcc=4.5V 
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INPUT VOLTAGE V, (V) 


LOW-LEVEL OUTPUT CURRENT 
VS LOW-LEVEL OUTPUT VOLTAGE 
M74HCOOP 
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LOW-LEVEL TO HIGH-LEVEL OUTPUT 
PROPAGATION TIME VS LOAD CAPACITANCE 

M74HC00P 


HIGH-LEVEL TO LOW-LEVEL OUTPUT 
PROPAGATION TIME VS LOAD CAPACITANCE 
M74HC00P 



OUTPUT LOAD CAPACITANCE Cq (pF) 



OUTPUT LOAD CAPACITANCE Cq (pF) 


LOW-LEVEL TO HIGH-LEVEL OUTPUT 
PROPAGATION TIME VS LOAD CAPACITANCE 
M74HCU04P 



HIGH-LEVEL TO LOW-LEVEL OUTPUT 
PROPAGATION TIME VS LOAD CAPACITANCE 
M74HCU04P 



OUTPUT LOAD CAPACITANCE Co (pF) 


OUTPUT LOAD CAPACITANCE Co (pF) 


LOW-LEVEL TO HIGH-LEVEL OUTPUT 
PROPAGATION TIME VS LOAD CAPACITANCE 
M74HC240P 


HIGH-LEVEL TO LOW-LEVEL OUTPUT 
PROPAGATION TIME VS LOAD CAPACITANCE 
M74HC240P 




OUTPUT LOAD CAPACITANCE Cq (pF) 


OUTPUT LOAD CAPACITANCE Co (pF) 
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1. Introduction 

Technical advances in recent years have allowed manufac¬ 
tures to repidly improve the speed, integration scale, and 
other facets of IC performance. At the same time, the grea¬ 
ter complexity and reliability demands of the electronic- 
equipment market and the heavy use ICs in automatic in¬ 
sertion and assembly operations mean that manufacturers 
need reliable devices with consistent performance para- 
menters. This section introduces the quality-assurance sys¬ 


tem and reliablility test procedures used at Mitsubishi Elec¬ 
tric to guarantee that our customers receive highly uniform 
and reliable products. 

2. The Quality-Assurance System 

This system consists of quality-assurance procedures in the 
design and production processes. Fig. 1 shows the entire 
system. 


Quality 

Quality Control Assuranca 

Division Division 




Principal 
standards pages 


Customer purchase 
specifications, 
contact with 
JIS and other 
standardization 
institutes 


Production 
process planning 


Product drawings 
Product, 
specifications 
Delivery 
specifications 
Purchasing 
specifications 
Production 
Inspection 
specifications 

Purchasing 

specifications 


Purchasing 

specifications 

Scope of 
Inspection reports 


c ^ -2 S -■ inspection reports 

» ® g 

oa>'r0o 

8 B 5 D. o B o>.E f Operator 
guidance 

^ memoranda 

Y « B .= S Scope of inspection 

I i c ^ I c 1 reports 

Q. i - S S 

V ” O' I ~ Scope of Inspection 


Delivery 
specifications 
Scope of Inspection 
reports 


Fig.1 The Quality-Assurance System 


o Peripheral divisions 


Flow of materials,, 
components and production 
Flow of information 
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2-1 Design Quality Assurance 

Quality is maintained through use of two methods: 

(1) Breadboard test circuits are configured from ICs and 
other standard components, and the characteristics and 
quality are evaluated. 

(2) Circuit and device design are perfomed using CAD 
technology and systematic documented design stan¬ 
dards. 

2-2 Production Quality Assurance 

Quality is maintained by the following management and in¬ 
spection operations: 

(1) Environmental management 

(2) Regular and systematic inspection and maintenance of 
the design, tools, and instrumentation. 

(3) Purchased materials quality management 

(4) In-process management 

(5) Internal inspections performed during wafer processing 
and assembly 

(6) Final pass/fail inspections of finished product appear¬ 
ance, dimensions, construction, and electrical charac¬ 
teristics 

(7) Final quality assurance inspection performed from the 
customer standpoint. This inspection assesses the 
overall product quality and approves the products for 
warehousing. 

Per Lot Inspection: Visual, labeling, and electrical char¬ 
acteristics. 

Regular Inspection: Devices are periodically drawn 


mental tests and mechanical durability tests, and aging 
tests. This inspection Is perfomed once in several 
months. 

2-3 Reliability Evaluation from Developement Testing 
through Mass Production 

To verify device reliability as described in sections 2-1 and 

2 - 2, evaluations are performed during trial production, pre- 
production and mass production stages. 

Only when the device passes the primary tests during trial 
production does it move into preproduction and secondary 
testing. The preproduction stage involves higher production 
volumes, and the secondary tests confirm that the quality 
and reliability verified in the primary testing are maintained. 
Quality-assurance inspections are also conducted during 
mass production to ensure continuing quality and reliability. 

3. Reliability Tests 

3- 1 Methods of Determining and Ensuring Reliability 

The reliability of high-speed CMOS ICs is evaluated in the 
following manner: 

(1) The basic operation of the circuits is checked at the 
transistor and cell level using breadboarded circuits. 
These measurements are used to determine the basic 
reliability of the wafer process and the design. 

(2) A simple block circuit is evaluated. 

(3) The products are evaluated as the intergration scale is 
raised successively to ensure overall reliability. Fig. 2 
shows the elements of these processes. 



Fig.2 Methods of Determining and Ensuring Reliability 
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3-2 Test Items and Conditions 

Table 1 Reliability Test Items and Conditions for the M74HC00P Series 


Test item 

Conditions 

Measured parameters 

Solderablllty test 

Wetted with rosin-base flux and immersed up to stoppers for 5sec In 230^ solder bath. 


Thermal stress 

Soldering reliability test 

260TC, lOsec 

Electrical characteristics 

Thermal shock test 

—40~125‘C, IScycles, lOmin/cycle 

Temperature cycle test 

—65~150T;, 1 hr/cycle 

Lead strength test 

250g, 90", bent three times 

Visual Inspection 

Mechanical stress 

Shock test 

1500G. 0.5msec, 3times each along X, Y, and Z axes 

Electrical characteristics 

Natural drop test 

75cm to a wooden board, Y’ direction, 3times 

Vibration test 

20G, 100~2000Hz, 4tlmes each along X, Y, and Z axes 

Constant acceratlon test 

20000G, Y direction, Imin 

High-temperature operation life test 

Ta=85'C, 125‘C, 150'C Vcc=6V, 8.5V 

Elecirical characteristics 

High-temperature storage life test 

Ta=150'C 

Electrical characteristics 

Humidity resistance 

High-temperature hlgh- 
humldity storage test 

85“C,85%RH 

Electrical characteristics 

High-temperature high- 

humidity bias test 

85'C, 85%RH Vcc=6V 

Pressure-cooker test 

(saturated) 

12 rc,2atm, 100% 

Pressure-cooker test 

(unsaturated) 

130‘C, 85%RH. Vcc=6V 


Tabie 2 Reiiability Test items and Conditions for the M74HC00FP Series 


Test item 

Conditions 

Measured parameters 

Solderblllty test 

Wetted with rosIn-base flux and immersed up to stoppers for 5sec in 230t; solder bath. 

Visual Inspection 

Soldering thermal stress test (1) 

Entire surface Immersed in solder (260’C, lOsec, 3times) 

High-temperature, high-humidity bias test (85“C, 85%RH, Vcc=6V, lOOOhr) 

Electrical characteristics 

Soldering thermal stress test (2) 

Entire surface immersed In solder (260’C, lOsec, 3tlmes) 

Pressure-cooker test (121'C, 2atm, 240hr) 

Electrical characteristics 

Soldering thermal stress test (3) 

High-temperature high-humidity storage (85’C, 85%RH, 24hr) 

•d 

Entire surface immersed in solder (260'C, lOsec, 3times) 

High-temperature, high-humidity bias test (85’C, 85%RH, Vcc=6V, lOOOhr) 

Electrical characteristics 

Thermal stress test 

Entire surface immersed in solder (260'C, lOsec, Stimes) 

0 

Thermal shock test (—40—H25’C, IScycles) 

0 

Temperature cycle test (—65~-f-150’C, SOOcycles) 

Electrical characteristics 

High-temperature, high-humidity bias test 

85’C, 85%RH, Vcc=6. OV, lOOOhr 

Electrical characteristics 

Pressure-cooker test (saturated) 

1211C, 2atm, 240hr 

Electrical characteristics 

Pressure-cooker test (unsaturated) 

130’C, 85%RH, Vcc=6.0V, lOOOhr 

Electrical characteristics 

Lead strength test 

250g, 90’, bent three times 

Visual inspection 

High-temperature operation life test 

Ta=125’C, Vcc=6. OV, 1 OOOhr 

Electrical characteristics 

High-temperature storage life test 

Ta=150’C, lOOOhr 

Electrical characteristics 
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3-3 Deveice Failure CIrterla 

(1) Electrical Characteristics 

Table 3 Device Failure Criteria 


Parameter 

Failure points 

Unit 

Lower 

Upper 

High-level output voltage (Vqh) 

LX0.9 

- 

V 

Low-level output voltage (Vqu) 

- 

UX1.1 

V 

High-level output current (Iqh) 

LX0.8 

- 

mA 

Low-level output current (Iql) 

LX0.8 

- 

mA 

High-level input voltage (Vih) 

LX0.8 

- 

V 

Low-level input voltage (Vil) 

- 

UX1.2 

V 

Input current (li) 

- 

UX2.0 

/I/A 

Quiescent supply current dec) 

- 

UX2.0 

,uA 

Functional fault 

Short, open, misc^eratlon 

- 


L : Lower limit U : Upper limit 


(2) Solderability 

' Solder adheres to less than 95% of the wetted area. 

(3) Terminal Strength 

Lead separation or damage is observed. 

3-4 Results of Reliability Tests 

Table 4 shows the results of reliability tests on M74HC00P series DIP devices, and Table 5 those of M74HC00FP SOP de¬ 
vices. 

(1) High-Temperature Operation Tests 

Tests were conducted under the following conditions: Vcc=6, 8.5V (6V only for SOPs), and Ta=85, 125, 150‘’C (125°C 
only for SOPs). Table 6 shows the failure ratios based on this data. At Ta = 25°C, the statistical failure ratio is 0.0012% 
/1,000hr (1.2FIT), and at Ta=55°C, it is 0.001 %/1 ,000hr (lOFIT). 

(2) High-Temperature Storage Test 

Devices were stored for 2,000 hours (1,000 for SOPs) without any failures. 

(3) Humidity Tests 

Test items included 2,000 hours of high-temperature, high-humidity storage, 2,000 hours of high-temperatrue, high- 
humidity bias (1,000hr for SOPs), and 240 hours each of saturated and unsaturated pressure-cooker tests. No devices 
failed, indicating that no humidity-related application problems will develop. 

(4) Soldering Termal Stress Test 

The results show that the heat stress problems generally associated with surface-mounted SOPs have been solved. 

(5) Solderability, Thermal Stress, Mechanical Stress, and Terminal Strength Tests 

No devices failed during any of these tests. Table 7 shows the results of reliability tests performed on samples drawn 
from lots at periodic intervales. 

(6) Electro-Static Discharge Test 

Table 8 shows the results of a electro-static discharge test performed using the capacitor charging method (Mil. Std. 
883-C, Method 3015, C=100pF, R=1,5kD) Fig.3 shows the test circuit. 

M74HC series employ thinner gate oxide layers and use finer patterns than those of M4000B series. This render M74HC 
series highly vulnerable to static destruction. This potential drawback has been overcome through improved layout and 1/ 
O protection circuit design. All pins of all devices can withstand at least ±3kV. 

(7) Latchup Resistance Test 

Although static electricity would readily cause latchup in previous CMOS devices, the pattern layout and I/O protection 
of Mitsubishi M74HC series high-speed CMOS devices has eliminated this source of latchup. 

In-house checks of latchup resistance were performed using the capacitor-charging and current-injection methods, and 
in no case did a device fail due to latchup. Instead, the breakdown characteristics were the limiting factor. 

Table 9 shows the results determined by the capacitor charging method (Fig.4) based on C=200pF and R = 0fl. The 
latchup resistance was evaluated at inputs, outputs and Vcc- 

Fig.10 shows the latchup resistance determined using the current-injection method at the input and output pins. Trigger 
currnets were typically near ±300mA, indicating extermeiy high latchup resistance. 
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Table 4 Results of Reliability Tests on the M74HC00P Series 


Test item 

Conditions 

Qty 

Failures 

Solderabllity test 

Wetted with rosin-base flux and immersed up to stoppers for Ssec In 230^ solder bath. 

264 


Thermal stress 

Soldering reliability test 

260C,10sec 

836 

0 

Thermal shock test 

—40~125'C, IScycles, tOmin/cycle 

836 

0 

Temperature cycle test 

—65~150'C, 1 hr/cycle 

836 

0 

Mechanical stress 

Shook test 

1500G, 0.5msec, 3times each along X, Y, and Z axes 

132 

0 

Natural drop test 

75cm to a wooden board, Y' direction, 3tlmes 

132 

0 

Vibration test 

20G, 100~2000Hz, 4times each along X, Y, and Z axes 

132 

0 

Constant acceration test 

2000G, Y direction, 1 min 

132 

0 

Lead strength test 

250g, 90', bent three times 

198 

0 

High-temperature operation life fest(l) 

85"C, Vcc=6V, 2000hr 

560 

0 

High-temperature operation life test (2) ' 

85'C, Voo=8.5V, 2000hr 

376 

0 

High-temperature operation life test (3) 

125C, Vcc=6V, 2000hr 

298 

0 

High-temperature operation life test (4) 

12510, Vcc=8.5V, 2000hr 

146 

o 

o 

I 

High-temperature operation life test (5) 

1501C, Vco=6V, lOOOhr 

^ 158 

0 

High-temperature storage life test 

150'C,2000hr 

220 

0 

Humidity resistance 

High-temperature high- 
humidity storage test 

85'C, 85%RH, 2000hr 

308 

0 

High-temperature high- 

humidity bias test 

85'C, 85%RH, Vcc=6V 2000hr 

452 

0 

Pressure-cooker test 

(saturated) 

121'C,2atm, 240hr 

439 

0 

Pressure-cooker test 

(unsaturated) 

1301C, 85%RH, Vcc=6V, 500hr 

302 

0 


Table 5 Results of Reliability Tests on the M74HC00FP Series 


Test item 

Conditions 

Qty Failures 

Solderbility test 

Wetted with rosin-base flux and immersed up to stoppers tor Ssec In 2301C solder bath. 

110 0 

Soldering thermal stress test (1) 

Entire surface Immersed in solder (260'C, lOsec, 3times) 




110 0 


High-temperature, high-humidity bias test (85'C, 85%RH, Vcc“6V, lOOOhr) 


Soldering thermal stress test (2) 

Entire surface immersed in solder (260'C, lOsec, 3times) 




no 0 


Pressure-cooker test (1211C, 2atm, 240hr) 



Soldering thermal stress test (3) 

High-temperature high-humidity storage (851C, 85%RH, 24hr) 

Entire surface immersed in solder (260'C, lOsec, 3times) 

High-temperature, high-humidity bias test (85'C, 85%RH, Vcc=6V, lOOOhr) 

Thermal stress test 

Entire surface immersed in solder (260'C, lOsec, 3times) 

Thermal shock test (—40~-|-125'C, 15cycles) 

Temperature cycle test (—65~-H50'C, 500cycles) 


High-temperature, high-humidity bias test 


Pressure-cooker test (saturated) 


Pressure-cooker test (unsaturated) 
Lead strength test 
High-temperature operation life test 
High-temperature storage life test 


85”C, 85%RH, Vcc=6.0V. lOOOhr 


130t, 85%RH, Vcc=6.0V. lOOOhr 
250g, 90', bent three times 
Ta=125’C, Vcc-6.0v! lOOOhr 
Ta= 150lOOOhr 
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Table 6 High-Temperature Operation Test Data and Probable Failure Ratio 


Test conditions 


SSr, Vcc=6~8.5V, 2000hr 


125'C, Vcc=6~8.5V,2000hr 


125TC. Vcc=6V, lOOOhr 


125TC, Vcc=6V, 3000~5000hr 


ISOr, Vcc=6V, lOOOhr 


Failure ratio (FIT) 
40t 



Table 7 Results of Tests on Periodic Sampling (M74HC00P Series) 


Test Conditions 


High-temperature operation life test 125’C Vcc=6V 


High-temperature hIgh-humIdity bias test 

85t, 85%RH Vcc=6V 

Pressure-cooker test (saturated) 

12rc, 2atm, 100% 

Pressure-cooker test (unsaturated) 

130‘C, 85%RH Vcc=6V 


Temperature cycle test (1) 

—65—hi sole, 1 hr/cycle, 100 cycles 

Temperature cycle test (2) 

—65—h150'C, 1 hr/cycle, 1,000 cycles 

Solderability test 

Wetted with rosin-base flux and Immersed up 
to stoppers for 5sec in 230X1 solder bath. 


Failure ratio (FIT) 
240H 1 500H 



Table 8 Results of Electro-Static Discharge Test 



Fig.3 Breakdown voltage test circuit 



























































MITSUBISHI HIGH SPEED CMOS 

THE MITSUBISHI QUALITY-ASSURANCE SYSTEM 
AND DEVICE RELIABILITY DATA 


Table 9 Results of Latchup Resistance Tests Using the Capacitor Charge Method 



Fig.4 Latchup resistance test circuit (capacitor charing method) 


Table 10 Results of Latchup Resistance Tests Using the Current Injection Method 



Fig.5 Latchup resistance test circuit (current-injection method) 
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APPLICATION NOTES 


1. Introduction 

The low power dissipation, high noise margin, and wide 
supply-voltage and operating temperature ranges of high¬ 
speed CMOS devices makes them suitable for digital ap¬ 
plications in a wide range of industrial and consumer digital 
equipment. CMOS circuits differ substantially from bipolar 
logic such as TTL and LSTTL, and therefore require spe¬ 
cial care. 

2. Handling Unused Pins 

Unlike bipolar logic, high-speed CMOS logic involves vol¬ 
tage control: input voltages are applied to transistor gates, 
and these voltage levels determine whether the transistors 
are on or off. If CMOS input pins are left floating, the output 
logic level will fluctuate, and erroneous operation may re¬ 
sult. Therefore, all unused input pins should be tied to 
either Vcc or GND as described below: 

(1) NAND and AND Gates 

Tie unused inputs to Vcc or other inputs that are in use. 

(2) NOR and OR Gates 

Tie unused inputs to GND or other inputs that are in 
use. 

(3) Other Types of Circuits 

Tie other unused inputs to either Vcc or GND. Check 
the function tables in the individual device data sheets 
to determine the appropriate level. 

If and entire functional block is to be left unused, the input 
pins should be linked to Vcc or GND. Otherwise, Ice may 
increase unpredicatably. 

3. AND Ties 

As with TTL and LSTTL, the impedance of both low- and 
high-level outputs of high-speed CMOS logic is low. This 
means that if output pins of differing states are linked 
together in “AND” ties, logic outputs will deviate from stan¬ 
dard levels, risking misoperation, higher sink currents, and 
imparied reliability. 

4. Output Load Capacitance 

In rriany high-speed CMOS applications, capacitors are 
connected between I/O pins and either Vcc or GND to in¬ 
crease the propagation delay and to remove signal noises. 
Capacitors of up to SOOpF can be connected directly. Lar¬ 
ger capacacitors should be linked through a resistor to 
keep the charging or discharging currents within 20mA. 
This design will prevent large currents that could cause 
latchup during power-supply switching or impair reliability. 

5. Shorting of Output to Vcc o>’ GND 

The p- and n-channel transistors used in CMOS logic do 
not have output-current limiting. If output pins are 
accidentally shorted to Vcc or GND, excessive currents will 
flow. For example, when an output pin of buffer 1C such as 
M74HC240 is connected to GND, about 100mA current 


flows. When the output is tied to Vcc. about 80mA current 
flows. These currents may cause latchup, overheating, 
damage to the IC’s internal wiring, and loss of reliability. 
Therefore, output pins should never be tied to Vcc. GND, or 
any other fixed voltage level. 

6. Power Supply Lines 

When high-speed CMOS logic is quiescent, the supply cur¬ 
rent is extermely small. This would seem to indicate that 
the power-supply capacitance could also be low; however, 
when CMOS logic changes state, large transient current 
spikes flow, just as in TTL and LSTTL devices. To soak up 
such spikes, the impedances of both the power supply and 
the supply lines must be low. One method to lower this 
supply-line impedance is to connect a 0.01 ~0.22juF plas¬ 
tic-film or ceramic capacitor with good high-frequency 
characteristics between the Vcc and GND lines. 10~100//F 
electrolytic or tantalum capacitors should also be con¬ 
nected on each printed-circuit board. 

The power dissipation current varies widely with the oper¬ 
ating frequency, supply voltage, capacitive load, supply vol¬ 
tage, and input signal rise and fall times. The effect of this 
factors should be considered when designing the power 
supply. 

When CMOS devices are being used with high-current 
drivers, separate power supplies should be used for the 
logic and driver circuit, and common ioads should be 
avoided. 

7. Preventing Damage by Static 
Eiectricity 

Static electricity is generated under low-humidity conditions 
by the friction of clothing, containers and other objects. 
Most MOS ICs are easiiy damaged by high-voltage static- 
electric discharges, but through use of protective circuits 
Mitshbishi high-speed CMOS devices can tolerate static 
voltages Of over 3kV. This places them on equal footing 
with TTL and LSTTL devices. 

The protection diodes that prevent static damage can to 
tolerated only limited forward- and reverse-bias currents. 
Large energy inputs should be avoided, as they will destroy 
there diodes and thin oxide layers at the transistor input 
gates. The following measures are recommended to pre¬ 
vent this type of damage. 

(1) To prevent static damage during shipping, all ICs are 
shipped in conductive tubes. After receipt, the ICs 
should always be stored in conductive tubes or other 
conductive containers. 

(2) Static charges on the body or clothing should be 
drained off by grounding through 100kn~1Mn resis¬ 
tors. 

(3) All assembly tables, insertion machines, and measuring 
instruments, and other objects that will come in contact 
with the ICs should be grounded. 
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(4) Soldering irons and baths must have power-supply in- flow. The current is very large, and can easily damage or 

sulation resistances of over fOMH to prevent power- destroy the 1C. For this reason, the phenomenon is called 

supply leakage to the ICs. This equipment should also “latchup”. 

be grounded. 8-1 The Latchup Mechanism 

(5) Printed-circuit boards with ICs installed should be pro- Fjg.1 shows the structure of a CMOS inverter and its para- 

tected from shock, vibration, and friction. To keep sitic bipolar transistors, and Fig.2 the thyristor circuit that 

potentials from building up, the boards should stored in results in latchup. Tn and have pnpn thyristor structures, 

conductive envelopes, or the terminals should be If any one of Tra, Tr 4 , Trs, or Tre turn on due to a current 

shorted together. surge, a base current will flow to Tn or 1 x 2 , initiating 

(6) The humidity of the transport, storage and assembly latchup. 

environments should always be maintained at safe The following external factors can initiate latchup: 

levels. (1) Input voltage (V|) exceeds supply voltage ( Vcc)- 

V|>Vcc 

8. Latchup (2) Input voltage (V|) falls below GND. V|<GND 

The CMOS circuit structure inherently cointains parasitic (3) Output voltage (V©) exceeds supply voltage (Vcc)- 

bipolar transistors. These transistors function as thyristors Vo>Vcc 

(SCRs): when they are triggered by an external surge, they (4) Output voltage (Vq) falls below GND. Vo<GND 

turn on, causing a current to flow from Vcc to GND. Even (5) Supply voltage (Vcc) becomes excessive, 

after the trigger current ceases, this current continues to 



Flg.1 A CMOS inverter and Its parasitic transistors 
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APPLICATION NOTES 


8-2 Prevention of Latchup 

The following steps can be taken to prevent the five condi¬ 
tions listed in section 8-1 from arising. 

(1) V|>Vcc and V|<GND 
• When using two power supplies 
When two supplies are used to power CMOS devices, the 
differing rise times can readily cause latchup. This problem 
is avoided by connecting series resistor R to limit the max¬ 
imum current to 20mA (Fig.4). 



• When using a differential circuit 
When a differential circuit is used, the input voltage V| may 
exceed Vcc or drop below GND, causing latchup. This dan¬ 
ger is avoided by connecting voltage-clamp diodes and 
current-limiting resistors (Fig. 5). 

9. Mechanical and Thermal Stress 

Cutting or deforming the external leads can result in lead 
breakage or humidity-induced corrosion. Mechanical stress 
should be avoided when mounting the ICs. 

The component materials of ICs have widely varying ther¬ 
mal-expansion coefficents, so rapid temperature changes, 
extended soldering and other thermal stresses should be 
avoided as far as possible. Such stresses can damage the 
semiconductors or break the internal wiring. 


Flg.4 Preventing latchup when dual power supplies are used 



Flg.5 Preventing latchup when a differential circuit is used 
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MITSUBISHI HIGH SPEED CMOS 

M74HC00P/FP/DP 

QUADRUPLE 2-INPUT POSITIVE HAND GATE 


DESCRIPTION 

The M74HC00 is a semiconductor integrated circuit con¬ 
sisting of four 2-input positive-logic NAND gdtes, usable as 
negative-logic NOR gates. 

FEATURES 

• High-speed; 8ns typ. (Cl=15pF, Vcc=5V) 

• Low power dissipation; 5/.<W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin; 30% of Vcc, min (Vcc=4.5V, 6V) 

• Capable of driving 10 74LSTTL loads’ 

• Wide operating voitage range; Vcc=2~6V 

• Wide operating temperature range; Ta=—40—|-85°C 

APPLICATION 

General purpose, for use in industriai and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technoiogy allows the IVI74HC00 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS00. 

Buffered outputs Y improve input-to-output transfer charac¬ 
teristics and reduce to a minimum output impedance varia¬ 
tions with respect to input voltage variations. 

When both inputs A and B are high, the output Y will be¬ 
come low, and when at least one of the inputs is low, the 
output Y will become high. 


PIN CONFIGURATION (TOP VIEW) 


OUTPUT Y1 


OUTPUT Y2 ■ 



• Y4 OUTPUT 


14P4 

Outline 14P2N 
14P2P 


LOGIC DIAGRAM (EACH GATE) 


FUNCTION TABLE 




ABSOLUTE MAXIMUM RATINGS (Tg = —40~-|-85‘'C, unless otherwise noted) 


Supply voltage 
Input voltage 
Output voltage 

V| < OV 

Input protection diode current - 

__ Vi > Vcc _ 

Vo<0V 

Output parasitic diode current - 

Vo Vcc 

Output current per output pin 

Supply/GND current Vcc, GND 

Power dissipation (Note 1) 

Storage temperature range 


M74HC00FP, Ta = -40—|-60°C and Ta = 60~85°C are derated at -6mW/t. 
M74HC6 oDP, Ta = -40—|-50°C and Tg = 50~85°C are derated at —5mW/°C. 


Conditions 

Ratings 


-0.5—1-7.0 


-0.5~Vcc+0.5 


-0. 5~Vcc+0. 5 

V| < OV 

-20 

V, > Vcc 

20 

Vo<0V 

-20 

Vq ^ Vcc 

20 


±25 

Vcc, GND 

±50 

(Note 1) 

500 


-65~±150 
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M74HC00P/FP/bP 

QUADRUPLE 2-INPUT POSITIVE HAND GATE 


RECOMMENDED OPERATING CONDITIONS (Ta=- -40~+85r) 


Symbol 

Parameter 

Vcc 

Supply voltage 

V, 

Input voltage 

Vo 

Output voltage 

Toor 

Operating temperature range 

■■jH 


Vcc = 2. OV 


Input risetime, falltime 

Vcc = 4.5V 



Vcc = 6.0V 



ELECTRICAL CHARACTERISTICS 


























































































MITSUBISHI HIGH SPEED CMOS 

IVI74HCOOP/FP/DP 

QUADRUPLE 2-INPUT POSITIVE HAND GATE 


SWITCHING CHARACTERISTICS (Vcc = sv. la = 25t;) 


Symbol 

Pafameter 

Test conditions 

1 Limits j 

Unit 

Min 

Typ 

Max 

fxLH 

Low-level to high-level and high-level to low-level 

output transition time 

CL=15pF(Ncrte3) 



10 

ns 

fxHL 



10 

fpLH 

Low-level to high-level and high-level to low-level 

output propagation time 



15 

ns 

fpHL 



15 


SWITCHING CHARACTERISTICS (Vcc = 2~6v. ta = -40~+85ic) 





Limits 


Symbol 

Parameter 

Test conditions 


251C 

-40~ 

-t-85C 

Unit 




Vcc(V) 


Typ 

Max 

Min 

Max 





2.0 



75 


95 


txLH 

Low-level to high-level and 


4.5 



15 


19 



high-level to low-level 


6.0 



13 


16 

ns 



2.0 



MM 


95 

fxHL 

output transition time 


4.5 





19 




CL = 50pF(Note3) 

6.0 




inmiiii 

16 




2.0 



90 

■1111 

113 


tpLH 

Low-level to high-level and 


4.5 



18 


23 





6.0 

inni 

mu 

15 


19 

ns 







90 


113 

tpHL 

output propagation time 





18 


23 





6.0 



15 

mu 

19 


c, 

Input capacitance 





10 


10 

pF 

Cpo 

Power dissipation capacitance (Note 2) 




25 




PF 


Note 2 ■' Cpo is ths internal capacitance of the 1C calculated from operation supply current under no-load conditions, (per gate) 
The power dissipated during operation under norload conditions is calculated using the following formula: 

Po ” CpD • Vcc* * fi+lcc * Vcc 


Note 3 : Test Circuit 


INPUT 


Vcc 


OUTPUT 



(1) The pulse generator (PG) has the following 
characteristics (10%~90%); tf = 6ns, tf = 6ns 

(2) The capacitance Cl includes stray wiring 
capacitance and the probe input capacitance. 


TIMING DIAGRAM 



Vcc 

GND 

VoH 

VoL 
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MITSUBISHI HIGH SPEED CMOS 

M74HCT00P/FP/DP 

QUADRUPLE 2-INPUT POSITIVE HAND GATE WITH LSTTL-COMPATIBLE INPUTS 


DESCRIPTION 

The M74HCT00P is a semiconductor integrated circuit con¬ 
sisting of four 2-input positive-iogic NANO gates, usable as 
negative-logic NOR gates. 

FEATURES 

• TTL level input Vn. = 0.8V max Vih = 2. OV min 

• High-speed: 8ns typ. (Cl=15pF, Vcc=5V) 

• Low power dissipation: 5//W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• Capable of driving 10 74LSTTL loads 

• Wide operating temperature range: Ta=—40—|-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HCT00 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS00. 

As the inputs are TTL level, the device can be used as a 
level converter from LSTTL to high-speed CMOS. In that 
case, no pull-up resistors are required. 

Buffered Y outputs improve input-to-output transfer charac¬ 
teristics and reduce output impedance variations to a mini¬ 
mum with respect to input voltage variations. 

When both inputs A and B inputs are high, the output Y will 
become low, and when at least one of the inputs is low, the 
output Y will become high. 


PIN CONFIGURATION (TOP VIEW) 


I 

INPUTS 

I B1 


OUTPUT Y1 


I A2 

INPUTS 

I B2 
OUTPUT Y2 


GND 



14P4 

Outline 14P2N 
14P2P 


Vcc 

B4 I 

I INPUTS 

A4 I 

Y4 output 
B3 I 

INPUTS 

A3 I 

Y3 output 


LOGIC DIAGRAM (EACH GATE) 


INPUTS 


] - 1 >^ 


Y OUTPUT 


FUNCTION TABLE 


Inputs 

Output 

A 

B 

Y 

L 

L 

H 

H 

L 

H 

L 

H 

H 

H 

H 

L 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HCT00P/FP/DP 

QUADRUPLE 2-INPUT POSITIVE HAND GATE WITH LSTTL-COMPATIBLE INPUTS 


ABSOLUTE MAXIMUM RATINGS (Ta = ~40—|-85°C. unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 

■ 

-0.5—1-7.0 

V 

DHIH 

Input voltage 


—0. 5—Vcc+0.5 

V 

Vp_ 

Output voltage 


—0. 5~Vcc+0. 5 

V 

mm 

Input protection diode current 

V| < ov 

-20 

mA 

V| > Vcc 

20 


Output parasitic diode current 

Vo< OV 

-20 

mA 

Vo > Vcc 

20 

lo 

Output current, per output pin 


±25 

mA 

Ice 

Supply/GND current 

Vcc, GND 

±50 


Pd 

Power dissipation 

(Note 1) 

500 

mW 


Storage temperature range 


-65—1-150 

°C 


Note 1 : M74HCT00FP. Tg = -40—t-OOr and Ta = 60-85“C are derated at -6mW/°C. 

M74HCT00DP, Tg = -40~+50°C and Tg = 50-85°C are derated at -5mW/“C. 


RECOMMENDED OPERATING CONDITIONS (Tg = -40—|-85“C) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 


5.5 

V 

V, 

Input voltage 

0 


Vcc 

V 

Vo 

Output voltage 

0 


Vcc 

V 

Toor 

Operating temperature range 

-40 


+85 

■C 

tr, tf 

Input risetime, falltime 

Vcc = 2. OV 

0 


msm 


Vcc = 4.5V 

0 


HI 

Vcc = 6. OV 

0 


mm 


ELECTRICAL CHARACTERISTICS (Vcc = 5V±10%. unless otherwise noted) 






Limits 


Symbol 

Parameter 

Test conditions 

25’C 

-40- 

+85t 

Unit 





Min 

Typ 

Max 

Min 

Max 


V,H 

High-level input voltage 

Vo = 0.1V, Vcc 
llol =20//A 

-O.IV 

2.0 



2.0 


V 

V,L 

Low-level input voltage 

Vcc-0. IV 

1 lol = 20/iA 



0.8 


0.8 

V 




loH “ — 20juA 

< 

O 

o 

1 

p 



< 

O 

o 

1 

p 



VoH 

High-level output voltage 

< 

< 

I 

< 

loH = —4.0mA, Vcc = 4.5V 

4.18 



4.13 


V 




loH = —4.8mA, Vcc = 5.5V 

5.18 



5.13 






Iql ~ 20//A 



0.1 


0.1 


VoL 

Low-level output voltage 

V| = ViH 

loL = 4.0mA, Vcc = 4.5V 



0. 26 


0. 33 

V 




loL = 4.8mA, Vcc = 5.5V 



0. 26 


0. 33 


llH 

High-level input current 

V| = 5.5V 



0.1 


1.0 

;uA 

IlL 

High-level input current 

< 

O 

< 



-0.1 


-1.0 

Ice 

Quiescent supply current 

Vi = Vcc, GND, 

lo = 0;UA 



1.0 


10.0 

/^A 

■^Icc 

Maximum quiescent state supply current 

Vi = 2.4V, 0.4V (Note 2) 



2.7 


2.9 

mA 


Note 2 : Only one input is set at this value and all others are fixed at Vcc or GND. 
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MITSUBISHI HIGH SPEED CMOS 

f IVI74HCT00P/FP/DP 

QUADRUPLE 2-lNPUT POSITIVE HAND GATE WITH LSTTL-COMPATIBLE INPUTS 


SWITCHING CHARACTERISTICS (Vcc = 5v.Ta = 25c) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

Itlh 

Low-level to high-level and high-level to low-level 
output transition time 

CL = 15pF(Note4) 



10 

ns 

Hhu 



10 

ns 

tpLH 

Low-level to high-level and high-level to low-level 

output propagation time 



15 

ns 

fpHL 



15 

ns 


SWITCHING CHARACTERISTICS (Vcc = 5 v±io%.Xa = - 4 o~+ 85 c) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

2510 

-40~-|-85'C 

Min 

Typ 

Max 

Min 

Max 

Itlh 

Low>ievel to high-level and high-level 

to low-level output transition time 

Cl = 50pF (Note4) 



15 


19 

ns 

Ithl 



15 


19 

ns 

IPLH 

Low-level to high-level and high-level 

to low level output propagation time 



18 


24 

ns 

tpHL 



18 


24 

ns 

c. 

Input capacitance 




10 


10 

PF 

CpD 

Power dissipation capacitance (Note 3) 







PF 


Note 3 : CpD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions, (per gate) 
The power dissipated during operation under no-load conditions is calculated using the following formula; 

Po = CpD • Vcc^ • fi+lcc * Vcc 
Note 4 : Test Circuit 


INPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following 
characteristics (10%~90%): tr = 6ns, tf = 6ns 

(2) The capacitance Cl Includes stray wiring 
capacitance and the probe input capacitance. 


TIMING DIAGRAM 



3 . 0 V 

OV 


VoH 
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MITSUBISHI HIGH SPEED CMOS 

M74HC02P/FP/DP 

QUADRUPLE 2-INPUT POSITIVE NOR GATE 


DESCRIPTION 

The M74HC02 is a semiconductor integrated circuit con¬ 
sisting of four 2-input positive-iogic NOR gates, usable as 
negative-logic NAND gates. 

FEATURES 

• High-speed: 8ns typ. (Cl=15pF, Vcc=5V) 

• Low power dissipation: 5x/W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc, min (Vcc=4.5V, ev) 

• Capable of driving 10 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40—|-85”C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC02 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS02. 

Buffered outputs Y improve input-to-output transfer charac¬ 
teristics and reduce to a minimum output impedance varia¬ 
tions with respect to input voltage variations. 

When both inputs A and B are low, the output Y will be¬ 
come high, and when at least one of the inputs is high, the 
output Y will become low. 


FUNCTION TABLE 


1 Inputs 

Output 

A 

B 

Y 

L 

L 

H 

H 

L 

L 

L 

H 

L 

H 

H 

L 



LOGIC DIAGRAM (EACH GATE) 


I AO- 

INPUTS 

sa 




Y OUTPUT 


ABSOLUTE MAXIMUM RATINGS (Ta = —40—|-85"C. unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5~+7. 0 

V 

V, 

Input voltage 


—0. 5—Vcc+0. 5 

V 

Vo 

Output voltage 


-0. 5~Vcp+0. 5 

V 

IlK 

Input protection diode current 

V|<0V 

-20 

mA 

V, > Vcc 

20 

loK 

Output parasitic diode current 

Vo<0V 

-20 

mA 

Vo ^ Vcc 

20 


Output current per output pin 


±25 

mA 

Ice 

Supply/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 

(Notel) 

500 

mW 


Storage temperature range 


—65—1-150 

r 


Note 1 : M74HC02FP, Tg = -40~+60”C and Ta = 60~85°C are derated at -emW/T:. 

M74HC02DP, Tg = -40—|-50°C and Tg = 50~85°C are derated at -5mW//'C. 
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MITSUBISHI HIGH SPEED CMOS 

M74HC02P/FP/DP 

QUADRUPLE 2-INPUT POSITIVE NOR GATE 



ELECTRICAL CHARACTERISTICS 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC02P/FP/DP 

QUADRUPLE 2-INPUT POSITIVE NOR GATE 


SWITCHING CHARACTERISTICS (Vco = 5v, Ta = 25c) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

tyLH 

Low-level to high-level and high-level to low-level 
output transition time 

Cl= 15pF(Note3) 



10 

ns 

tjHL 



10 

ns 

fpLH 

Low-level to high-level and high-level to low-level 

output propagation time 




ns 

tpHL 



15 

ns 


SWITCHING CHARACTERISTICS (Vcc = 2~6v. Ta = -4o~+85 c) 





Limits 


Symbol 

Parameter 

Test conditions 


251C 

-40~ 

-f-85t 

Unit 




Voc(V) 

Min 

Typ 

Max 

Min 

Max 





2.0 



■9 


95 



Low-level to high-level and 


4.5 





19 

ns 


high-level to low-level 


6.0 

in 

m 



_ .16___ 




2.0 

n 


KM 

m 



trHL 

output transition time 


4.5 






ns 



Cl = 50pF (Note 3) 

6.0 


■n 










90 


113 


tpLH 

Low-level to high-level and 





18 


23 

ns 


high-level to low-level 



iiiiim 


15 

m 

19 




■im 







tpHL 

output propagation time 













m 



im 



Cl 

Input capacitance 





10 


10 


Cpo 

Power dissipation capacitance (Note 2 ) 




31 






Note 2 : CpD is the Internal capacitance of the 1C calculated from operation supply current under no-load conditions, (per gate) 
The power dissipated during operation under no-load conditions is calculated using the following formula: 

Pd ~ CpD • Vco* " f|"t"lco ‘ Vcc 


Note 3 : Test Circuit 


INPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following 
characteristics (10%~90%): tr = 6ns, tf = 6ns 

(2) The capacitance Cl Includes stray wiring 
capacitance and the probe Input capacitance. 


TIMING DIAGRAM 
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MITSUBISHI HIGH SPEED CMOS 

M74HC03P/FP/DP 

QUADRUPLE 2^INPUT POSITIVE HAND GATE WITH OPEN-DRAIN OUTPUTS 


DESCRIPTION 

The M74HC03 is a semiconductor integrated circujt con¬ 
sisting of four 2-input positive-iogic NAND gates usable as 
negative-logic NOR gates, with open-drain outputs. 

FEATURES 

• Open-drain outputs 

• High-speed: 10ns typ. (Cl=15pF, Vcc=5V) 

• Low power dissipation: 5/.<W/package, max 
(Vcc=5V, Ta==25°C, quiescent state) 

• High noise margin: 30% of Vcc. min (Vcc=4.5V, 6V) 

• Capable of driving 10 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40~-|-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC03 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS03. 

Open-drain outputs allow a versatile selection of high out¬ 
put impedances by connecting external load resistors. This 
enalbes “AND ties” which are not possible using normal 
gates. When both inputs A and B are high, the output Y will 
become low, and when at least one of the inputs is low, Y 
will become high. 

Note that this 1C differs from the 74LS03 and a voltage 
higher than Vcc can not be applied to the output. 


FUNCTION TABLE 


Inputs 

Output 

A 

B 

Y 

L 

L 

H 

L 

H 

H 

H 

L 

H 

H 

H 

L 
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MITSUBISHI HIGH SPEED CMOS 


M74HC03P/FP/DP 

QUADRUPLE 2-INPUT POSITIVE NAND GATE WITH OPEN-DRAIN OUTPUTS 


ABSOLUTE MAXIMUM RATINGS (Ta= “40—h85"C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5—1-7. 0 

V 

V, 

Input voltage 


—0. 5—Vcc+0- 5 

V 

Vo 

Output voltage 


—0. 5~Vcc+0- 5 

V 

IlK 

Input protection diode current 

V| < OV 

—20 

mA 

V, > Vcc 

20 

loK 

Output parasitic diode current 

Vo < OV 

-20 

mA 

Vo > Vcc 

20 

lo 

Output current per output pin 


-1-25 

mA 

Ice 

Suppiy/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 

(Note 1) 

500 

mW 


Storage temperature range 

' 

-65—1-150 

°C 


Note 1 : M74HC03FP, Tg = -40—l-60'C and Tg = 60-85^ are derated at -6mW/“C. 

M74HC03bP. Tg = -40—|-50“C and Tg = 50~85"C are derated at -5mW/“C. 


RECOMMENDED OPERATING CONDITIONS (Ta = -4o~+85c) 



ELECTRICAL CHARACTERISTICS 

























































MITSUBISHI HIGH SPEED CMOS 

M74HC03P/FP/DP 

QUADRUPLE 2-INPUT POSITIVE HAND GATE WITH OPEN-DRAIN OUTPUTS 


SWITCHING CHARACTERISTICS (Vcc = sv. Ta - 25 c) 


Symbol 

Parameter 

Test conditions 

! Limits 1 




1 Max 1 

txHL 

High-level to low-level output transition time 

RL=1kn 

CL = 15pF(Note3) 




miH' 

tpLH 

Low-level to high-level and high-level to low-level 

output propagation time 

RL=1kn, CL = 5pF(Note3) 



20 

ns 

tpHL 

RL=1kn, Cl= 15pF(Note3) 



20 

ns 


SWITCHING CHARACTERISTICS (Vcc = 2~6v Xa = -4o~+85c) 


Symbol 

Parameter 


Limits 

Unit 

Test conditions 


25“C 

-40~-1-85"C 


Vcc(V) 

Min 

Typ 

Max 

Min 

Max 

tTHL 

High-level to low-level 

output transition time 

Rl= 1kn 

CL = 50pF(Note3) 

2.0 

4.5 

6.0 




■ 

■ 

mi 

tpLH 

Low-level to high-level and 

high-level to low-level 

output propagation time 

2.0 

4.5 

6.0 



H 

■ 


m 

tpHL 

2.0 

4.5 

6.0 




■ 

H 

Hj 

C| 

Input capacitance 





10 


10 

PF 

Co 

Output capacitance 

A or B = GND 




10 


10 

PF 

CpD 

Power dissipation capacitance (Note 2) 



I 

11 




pF 


Note 2 : CpD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions, (per gate) 
The power dissipation during operation under no-load conditions is calculated using the following formula; 

Pd “ Cpo • Vcc^ ' fi+lco ' Vcc 


Note 3 : Test Circuit 

INPUT Vcc OUTPUT Vcc 



(1) The pulse generator (PG) has the following 
characteristics (10%~90%); tr = 6ns, tf = 6ns 

(2) The capacitance Cl includes stray wiring 
capacitance and the probe Input capacitance. 


TIMING DIAGRAM 
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DESCRIPTION 

The M74HC04 is a semiconductor integrated circuit con¬ 
sisting of six inverters. 

FEATURES 

• High-speed: 10ns typ. (Cl=15pF, Vcc=5V) 

• Low power dissipation: 5//W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. min (Vcc=4.5V, 6V) 

• Capable of driving 10 74LSTTL loads 

• Wide supply voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40—l-85”C 

APPLICATION 

General purpose, for use In Industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC04 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS04. 

Buffered outputs Y improve input-to-output transfer charac¬ 
teristics and reduce to a minimum output impedance varia¬ 
tions with respect to input voltage variations. 

When input A is high, the output Y will become low, and 
when input A is low, the output Y will become high. 


MITSUBISHI HIGH SPEED CMOS 

M74HC04P/FP/DP 


HEX INVERTER 



FUNCTION TABLE 


Input 

Output 

A 

Y 

L 

H 

H 

L 


ABSOLUTE MAXIMUM RATINGS (Tg = —40~-|-85'C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5—1-7. 0 

V 

V, 

Input voltage 


—0. 5~Vcc~l"0. 5 

V 

Vo 

Output voltage 


-0. 5~Vcc+0. 5 

V 

IlK 

Input protection diode current 

V, < OV 

-20 

mA 

V| > Vcc 

20 

loK 

Output parasitic diode current 

Vo < OV 

—20 

mA 

Vq Vcc 

20 

lo 



±25 

mA 

Ice 

Supply/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 

(Note 1) 

500 

mW 

_ 



-65—±150 

“C 


Note 1 : M74HC04FP, Tg = -40~-|-60°C and Tg = 60~85°C are derated at -6mW/"C. 

M74HC04DP, Tg = -40—|-50°C and Tg = 50~85°C are derated at -5mW/t:. 


MITSUBISHI 

ELECTRIC 
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MITSUBISHI HIGH SPEED CMOS 

jVI74HC04P/FP/DP 

HEX INVERTER 


RECOMMENDED OPERATING CONDITIONS (Ta = -4o~+85x:) 


Symbol 

Parameter 

Limits 

Min 

Typ 

Max 

Vcc 

Supply voltage 

2 


6 

V, 

Input voltage 

0 


Vcc 

Vo 

Output voltage 

0 


Vcc 

Toor 

Operating temperature range 

-40 


+85 


Vcc = 2. OV 


Input rlsetlme, falltime 


Vcc = 4.5V 


500 



ELECTRICAL CHARACTERISTICS 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC04P/FP/DP 

HEX INVERTER 


SWITCHING CHARACTERISTICS (Vcc = sv. la = 251c) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

fruH 

Low-level to high-level and high-level to low-level 
output transition time 

Cl = 15pF(Note3) 



10 

ns 

txHL 




ns 

tpLH 

Low-level to high-level and high-level to low-level 

output propagation time 



17 

ns 

fpHL 

/ 


17 

ns 


SWITCHING CHARACTERISTICS (Vcc = 2~6v Ta = -40~+85c) 





Limits 



Parameter 

Test conditions 


25’C 

-40- 

-f-SSC 

Unit 

Hll 



Vcc(V) 

Min 

Typ 

Max 

Min 

Max 


HH 



2.0 



MM 


95 



Low-level to high-level and 


4.5 





19 

ns 


high-level to low-level 


6.0 


mm 



16 




2.0 



MM 


95 


tTHU 

output transition time 


4.5 





19 

ns 



CL = 50pF(Note3) 

6.0 





16 




2.0 





108 


tpLH 

Low-level to high-level and 


4.5 





24 

ns 


high-level to low-level 


6.0 


mu 


mu 

20 




2.0 



86 


108 


tpHL 

output propagation time 


4.5 



19 


24 

ns 




6.0 



16 


20 



Input capacitance 





10 


10 

PF 

! CpD 

Power dissipation capacitance (Note 2) 




26 




PF 


Note 2 : Cpo is the internal capacitance of the 1C calculated from operation supply current under no-load conditions, (per inverter) 
The power dissipated during operation under no-load conditions is calculated using the following formula; 

Pd CpD • Voo^ ‘ fiH"lcc ' Voc 


Note 3 : Jest Circuit 


INPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following 
characteristics (10%~90%): tr = 6ns, tf = 6ns 

(2) The capacitance Cl includes stray wiring 
capacitance and the probe input capacitance. 


TIMING DIAGRAM 
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MITSUBISHI HIGH SPEED CMOS 

M74HCU04P/FP/DP 

HEX UNBUFFERED INVERTER 


DESCRIPTION 

The M74HCU04 is a semiconductor integrated circuit con¬ 
sisting of six unbuffered inverters. 

FEATURES 

• High-speed: 7ns typ. (Cl=15pF, Vcc=5V) 

• Low power dissipation: 5 a W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. min (Vcc=4.5V, 6V) 

• Capabie of driving 10 74LSTTL ioads 

• Wide supply voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40—l-SSt} 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HCU04 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS04. 

Unbuffered outputs Y make this device suitable for linear 
circuit applications such as oscillators and amplifier circuits 
as well as logic system applications. However, considera¬ 
tion must be given in linear circuit applications dissipated 
power is much greater than of the 4000B series. 

When input A is high, the output Y will become low, and 
when input A is low, the output Y will become high. 


FUNCTION TABLE 


Input 

Output 

A 

Y 

L 

H 

H 

L 



ABSOLUTE MAXIMUM RATINGS (Ta = —40~-|-85"C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 


Vcc 

Supply voltage 


-0.5~-t-7.0 

V 

V, 

Input voltage 


-0. 5~Vcc+0. 5 

V 

v'o 

uUtpUt vOitSQe 


—0. 5~ Vcc+0. 5 

V 


Input protection diode current 

V|<0V 

-20 

mA 

V, > Vcc 

20 

bb 

Output parasitic diode current 

Vo < OV 

-20 

mA 

Vo > Vcc 

20 


Output current per output pin 


±25 

mA 

Ice 

Supply/QND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 

(Note 1) 

500 

mW 

Tstg 

Storage temperature range 


-65—1-150 

°C 


Note 1 : M74HCU04FP. Ta = -40~-l-60°C and Ta = 60~85°C are derated at -6mW/t. 

M74HCU04DP. Tg = -40—|-50°C and Tg = 50~85°C are derated at -5mW/t. 
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MITSUBISHI HIGH SPEED CMOS 


M74HCU04P/FP/DP 

HEX UNBUFFERED INVERTER 


RECOMMENDED OPERATING CONDITIONS da = - 4 o~+ 85 c) 


Symbol 

Parameter 

1 Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

2 


. 6 

V 

V| 

Input voltage 

0 


Vcc 

V 

Vo 

Output voltage 

0 


Vcc 

V 


Operating temperature range 

-40 



•C 


Input rIsetIme, falltime 



ELECTRICAL CHARACTERISTICS 











































MITSUBISHI HIGH SPEED CMOS 

IVI74HCU04P/FP/DP 

HEX UNBUFFERED INVERTER 


SWITCHING* CHARACTERISTICS (Vcc = 5v.Ta = 25x:) 


Symbol 

Parameter 

Test conditions 

Limits 


Min 

Typ 

Max 

txLH 

Low-level to high-level andhigh-level to low-level 

output transition time 

Cl= 15pF(N<rte3) 



10 

ns 

trHL 



10 

ns 

tpLH 

Low-level to high-level and high-level to low-level 

output propagation time 



13 

ns 

tpHL 



13 

ns 


SWITCHING CHARACTERISTICS (Vcc = 2~6v,Ta = -40~+85c) 




--- 

Limits 


Symbol 

Parameter 

Test conditions 


25'C 

-40~ 

+85"C 

Unit 





Min 

Typ 

Max 

Min 

Max 








75 


95 


tTLH 

Low-level to high-level and 





15 


19 

ns 


high-level to low-level 





13 


16 




2.0 



IB 




txHL 

output transition time 











Cl = SOpF (Note 3) 





911 





BQI 





103 



Low-level to high-level and 







21 



high-level to low-level 






911 

18 









103 



output propagation time 




^^9 



21 










18 



Input capacitance 





15 


15 

pF 

1 Opo 





25 




PF 


Note 2 : Cpo Is the internal capacitance of the 1C calculated from operation supply current under no-load conditions, (per inverter) 
The power dissipated during operation under no-load conditions is calculated using the following formula: 

Pd = Cpo • Vcc* • f(-Mcc ' Vqc 


Note 3 : Test Circuit 


INPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following 
characteristics (10%~90%): tr = 6ns, tf = 6ns 

(2) The capacitance Cl includes stray wiring 
capacitance and the probe input capacitance. 


TIMING DIAGRAM 
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MITSUBISHI HIGH SPEED CMOS 

M74HCT04P/FP/DP 

HEX INVERTER WITH LSTTL-COMPATIBLE INPUTS 


DESCRIPTION 

The M74HCT04 is a semiconductor integrated circuit con¬ 
sisting of six inverters. 

FEATURES 

• TTL levei input V|l= 0.8V, max V|h= 2.0V, min 

• High-speed: 10ns typ. (Cl=15pF, Vcc=5V) 

• Low power dissipation: Si^W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• Capable of driving 10 74LSTTL loads 

• Wide operating temperature range: Ta=— 40—|-85°C 

APPLICATION 

Generai purpose, for use in industriai and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HCT04 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS04. 

As the inputs are TTL ievel, the device can be used as a 
level converter from LSTTL to high-speed CMOS. In that 
case, no pull-up resistors are required. 

Buffered outputs Y improve input-to-output transfer charac¬ 
teristics and reduce to a minimum output impedance varia¬ 
tions with respect to input voltage variations. 

When input A is high, the output Y will become low, and 
when input A is low, the output Y will become high. 


FUNCTION TABLE 


Input 

Output 

A 

Y 

L 

H 

H 

L 


PIN CONFIGURATION (TOP VIEW) 


INPUT A1 -► [T -^ jT| V 

OUTPUT Y1 nhYt 7 A6 INPUT 


INPUT 
OUTPUT Y2 *-n~ 
INPUT A3 —(T 
OUTPUT Y3*-[T 

GND IT 


A2 — Httl ^^ — Y6 OUTPUT 
^ —A5 INPUT 
— Y5 OUTPUT 
T] — A4 INPUT 
j] — Y4 OUTNPUT 




14P4 

Outline 14P2N 
14P2P 


LOGIC DIAGRAM (EACH INVERTER) 


INPUT A 


"-[>-- 1 >- 


-o Y 

OUTPUT 


ABSOLUTE MAXIMUM RATINGS (Ta = —40—|-85'C. unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5—1-7. 0 

V 

v. 

Input voltage 


—0.5—Vcc+0,5 

V 

Vo_ 

Output voltage 


-0.5~Vcc+0.5 

warn 

m 

Input protection diode current 

V|<0V 

-20 

Q 

Vi > Vcc 

20 


Output parasitic diode current 

Vo<0V 

-20 

mA 


20 

lo 

Output current per output pin 


±25 

mA 

Icc 

Supply/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 




Tstg 

Storage temperature range 


-65—1-150 

•c 


Note 1 : M74HCT04FP, Ta = -40—t-60°C and Ta = 60~85°C are derated at -emW/t. 

M74HCT04DP, Ta = -40—i-50“C and Tg = 50~85”C are derated at —StriW/TC. 


▲ 
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MITSUBISHI HIGH SPEED CMOS 

M74HCT04P/FP/DP 

HEX INVERTER WITH LSTTL-COMPATIBLE INPUTS 


RECOMMENDED OPERATING CONDITIONS (Ta = -40~+85ic) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 


5.5 

V 

V| 

Input voltage 

0 


BSSIIIi 

V 

Vo 

Output voltage 

0 


1^91 

V 

Topr 

Operating temperature range 



-1-85 


tr, tf 

Input risetime, falltime 

0 


500 

9E9|||! 


ELECTRICAL CHARACTERISTICS (Vcc = 5V±10%, unless otherwise noted) 


■■■ 




Limits 



Parameter 

Test conditions 

25X: 

-40~ 

-I-85C 

Unit 

HU 




Min 

Typ 

Max 

Min 

Max 


mm 

High-level input voltage 

Vo = 0.1V 

1 lo 1 = 20/iA 

2.0 



2. 0 


Di 

ViL 

Low-level input voltage 

Vo = Vcc-0.1V 

IIoI=20//A 


■ 

0.8 


0.8 

D 




loH — ~20//A 

< 

o 

o 

1 

p 



< 

o 

o 

1 

p 


■■ 








IQQI 



bhh 









■■ 




loL = 20 a<A 



0.1 


0.1 



Low-level output voltage 

V, = ViH 

loL = 4.0mA, Vcc = 4.5V 










loL = 4.8mA, Vcc = 5.5V 







l|H 

High-level Input current 

< 

o 



0.1 


1.0 


IlL 

Low-level Input current 

V|= GND 



-0.1 


-1.0 

/^A 

Ice 

Quiescent supply current 

Vi = Vcc, GND, 

io = OmA 



1.0 


10.0 

//A 

■^Icc 

Maximum quiescent supply current 

V| = 2.4V, 0.4V (Note2) 



2.7 


2.9 

HEM 


Note 2 : Only one input is set at this value and all other inputs are fixed at Vcc or GND. 


SWITCHING CHARACTERISTICS ( Vcc = 5v, Ta = 25x:) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 


Max 

tjLH 

Low-level to high-level and high-level to low-level 

output transition time 

Cl= 15pF(Note4) 



10 

ns 

Ithl 



10 

ns 

tpLH 

Low-level to high-level and high-level to low-level 

output propagation time 



15 

ns 

tpHL 



15 

ns 


SWITCHING CHARACTERISTICS ( Vcc = 5v±io%. Ta = -40~+85 c) 


Symbol 

Parameter 

est conditions 

Limits 

Unit 

25t 

-40—|-85t 

Min 

Typ 

Max 

Min 

Max 

trLH 

Low-level to high-level and 
high-level to low-level 
output transition time 

CL = 50pF(Note4) 



15 


19 

ns 

fxHL 



15 


19 

ns 

fpLH 

Low-level to high-level and 
high-level to low-level 
output propagation time 



18 


24 

ns 

tpHL 



18 


24 

ns 

C, 

Input capacitance 




10 


10 

pF 

CpD 

Power dissipation capacitance (Note 3) 







PF 


Note 3 : CpD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions, (per inverter) 
The power dissipated during operation under no-load conditions is calculated using the following formula; 

Pd = CpD • Vcc^ ’ f|"("lcc ’ Vcc 


A MITSUBISHI 
ELECTRIC 


2-22 



























































































































MITSUBISHI HIGH SPEED CMOS 

IVI74HCT04P/FP/DP 


HEX INVERTER WITH LSTTL-COMPATIBLE INPUTS 


Note 4 ; Test Circuit 


INPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following 
characteristics {10%~90%): tr = 6ns, tf = 6ns 

(2) The capacitance Cl includes stray wiring 
capacitance and the probe input capacitance. 


TIMING DIAGRAM 
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MITSUBISHI HIGH SPEED CMOS 

M74HC05P/FP/DP 

HEX INVERTER WITH OPEN-DRAIN OUTPUTS 


DESCRIPTION 

The M74HC05 is a semiconductor integrated circuit con¬ 
sisting of six inverters with open-drain outputs. 

FEATURES 

• Open-drain outputs 

• High-speed: 8ns typ. (ClP=15pF, Vcc=5V) 

• Low power dissipation: S/zW/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. min (Vcc=4.5V, 6V) 

• Capable of driving 10 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=— 40—l-85”C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC05 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS05. 

Open-drain outputs allow a versatile selection of high out¬ 
put impedances by connecting external load resistors. 

This enables “AND ties” which are not possible using nor¬ 
mal gates. When input A is high, the output Y will become 
low, and when A is low, Y will become high. 

Note that this IC differs from the 74LS05 and a voltage 
higher than Vcc can not be applied to the output. 

FUNCTION TABLE 


Input 


A 

HIBHi 

L 

H 

H 

L 


PIN CONFIGURATION (TOP VIEW) 


INPUT 

ia-»[T 

OUTPUT 

1Y*-^ 

INPUT 

2A-*[T 

OUTPUT 

2Y —^ 

INPUT 

3A — [T 

OUTPUT 

3Y—rr 


GND [71 



4Y OUTPUT 


14P4 

Outline 14P2N 
14P2P 


* : Open-drain output 
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MITSUBISHI HIGH SPEED CMOS 


M74HC05P/FP/DP 

HEX INVERTER WITH OPEN-DRAIN OUTPUTS 


ABSOLUTE MAXIMUM RATINGS (Ta = —40'—1-85‘C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5—1-7. 0 

V 

V, 

Input voltage 


-0. 5~Vcc+0. 5 

V 

Vo 

Output voltage 


-0. 5~Vcc+0. 5 

V 

IlK 

Input protection diode current 

V| < OV 

-20 

mA 

V, > Vcc 

20 

loK 

Output parasitic diode current 

Vo < OV 

-20 

mA 

Vo ^ Vcc 

20 

lo 

Output current per output pin 


±25 

nnA 

mmm 

Supply/GND current 

Vcc, GND 

±50 

mA 


Power dissipation 

(Notel) 

500 

mW 


Storage temperature range 


-65~+150 

"C 


Note 1 : M74HC05FP, Ta = -40—hOO'C and Ta = 60~85"C are derated at -6mW/"C. 

M74HC05DP, Ta = —40—|-50°C and Ta = 50'~85'’C are derated at —5mW/°C. 


RECOMMENDED OPERATING CONDITIONS da = - 40 ~+ 85 c) 


Symbol 

Parameter 

Limits 

im 

Min 



Vcc 

Supply voltage 

2 




V, 

Input voltage 

0 


MM 

V 

Vo 

Output voltage 

0 


MM 

V 

Topr 

Operating temperature range 

-40 


■SSI 

•C 

tr, 

Input rIsetIme, falltime 

Vcc = 2- OV 

0 




Vcc = 4.5V 

0 



Vcc = 6. OV 

0 


Ha 


ELECTRICAL CHARACTERISTICS 































MITSUBISHI HIGH SP^ED CMOS 

M74HC05P/FP/DP 

HEX INVERTER WITH OPEN-DRAIN OUTPUTS 


SWITCHING CHARACTERISTICS (Vcc = 5v. Ta = 25r) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

♦thl 

High-level to low-level output transition time 

Ri.= 1kn 

C|.= 15pF(Note3) 



10 

ns 

tpLH 

Low-level to high-level and high-level to low-level 

output propagation time 

RL=1kn, CL = 5pF(Note3) 



20 

ns 

tpHL 

RL=1kn, CL=15pF(Note3) 



14 

ns 


SWITCHING CHARACTERISTICS ( Vcc = 2~6v. Ta = -40~+85c) 


Symbol 

Parameter 


Limits 


Test conditions 


. 25'C 

-40—h85’C 


Vcc(V) 

H2SIH 



Min 

Max 

fxHL 

High-level to low-level 
output transition time 

RL = lkn 

CL = 50pF(Note3) 

2.0 

4.5 

6.0 

■ 

■ 

■ 

■ 

95 

19 

16 


tpLH 

Low-level to high-level and 

high-level to low-level 

output propagation time 

2.0 

4.5 

6.0 

■ 

■ 

115 

23 

20 

■ 

145 

29 

25 

B 

tpHL 

2.0 

4.5 

6.0 

■ 

■ 

■ 

■ 

m 


Ci 

Input capacitance 

_ 




10 


10 

PF 

Co 

Output capacitance 





10 


10 

PF 

Cpc 





8 




pF 


Note 2 : Cpo is the internal capacitance of the 1C calculated from operation supply current under no-load conditions, (per gate) 
The power dissipated during operation under no-load conditions is calculated using the following formula: 

Pq = CpD • Vcc^ • fi+lcc ' Vcc 


Note 3 : Test Circuit 


INPUT Vcc OUTPUT Vcc 



TIMING DIAGRAM 


(1) The pulse generator (PG) has the following 
characteristics (10%~90%): tr = 6ns, tf = 6ns 

(2) The capacitance Ct includes stray wiring 
capacitance and the probe input capacitance. 
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MITSUBISHI HIGH SPEED CMOS 

M74HC08P/FP/DP 

QUADRUPLE 2-INPUT POSITIVE AND GATE 


DESCRIPTION 

The M74HC08 is a semiconductor integrated circuit con¬ 
sisting of four 2-input positive-logic AND gates, usable as 
negative-logic OR gates. 

FEATURES 

• High-speed: 9.5ns typ. (Cl=15pF. Vcc=5V) 

• Low power dissipation: 5/./W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. min (Vcc=4.5V, 6V) 

• Capable of driving 10 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40—(-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC08 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS08. 

Buffered outputs Y improve input-to-output transfer charac¬ 
teristics and minimizes output impedance variations with 
respect to input voltage variations. 

When both inputs A and B are high, the output Y will be¬ 
come high, and when at least one of the inputs is low, Y will 
become low. 


FUNCTION TABLE 


1 Inputs 

Output 

A 

B 

Y 

L 

L 

L 

H 

L 

L 

L 

H 

L 

H 

H 

H 




ABSOLUTE MAXIMUM RATINGS (Ta = “40—|-85”C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5—1-7. 0 

V 

V, 

Input voltage 


-0. 5~Vcc+0. 5 

V 

Vo 

Output voltage 


-0. 5~Vcc+0. 5 

V 

1|K 

Input protection diode current 

Vi < OV 

-20 

mA 

V, > Vcc 

20 

loK 

Output parasitic diode current 

Vo < OV 

-20 

mA 

Vo > Vcc 

20 


Output current per output pin 


±25 

mA 

•cc 

Supply/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 

(Note 1) 

500 

mW 

Tstg 

Storage temperature range 


—65—1-150 

°C 


Note 1 : M74HC08FP, Ta = “40—|-60°C and Ta = 60~85°C are derated at -6nnW/T:. 

M74HC08DP, Ta = -40~-1-50°C and Ta = 50~85”C are derated at -5mW/r. 


A MITSUBISHI 
ELECTRIC 
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MITSUBISHI HIGH SPEED CMOS 

M74HC08P/FP/DP 

QUADRUPLE 2.INPUT POSITIVE AND GATE 


RECOMMENDED OPERATING CONDITIONS (Ta = -4o~+85c) 



ELECTRICAL CHARACTERISTICS 
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MITSUBISHI HIGH SPEED CMOS 

M74HC08P/FP/DP 

QUADRUPLE 2-INPUT POSITIVE AND GATE 


SWITCHING CHARACTERISTICS ( Vcc = sv. la = 25 c) 


Symbol 

Parameter 

Test conditions 

I Limits 

Unit 

Min 

Typ 

Max 

fTLH 

Low-level to high-level and high-level to low-level 

output transition time ' 

Cl= 15pF(Note3) 



10 

ns 

tjHL 



10 


tpLH 

Low-level to high-level and high-level to low-level 

output propagation time 



15 

ns 

fpHL 



20 

ns 


SWITCHING CHARACTERISTICS (Vpc = 2~6v. Ta = -40~+85c) 





Limits 


Symbol 

Parameter 

Test conditions 


25‘C 

-40~ 

-I-85C 





Vcc(V) 



Max 







2.0 

■■■ 




95 


txLH 

Low-level to high-level and 


4.5 





19 

ns 


high-level to low-level 


6.0 





16 




2.0 



75 

■mil 



txHL 

output transition time 


4.5 



15 



ns 



CL = 50pF(Note3) 

6.0 

HIIIIIH 


13 






2.0 



■■ 




tpLH 

Low-level to high-level and 


4.5 








high-level to low-level 


6.0 

Hill 

{Hill 







2.0 


imiiii 


^mi 

151 


tpHL 

output propagation time 


4.5 





30 

ns 




6.0 





25 



Input capacitance 





10 


10 

PF 

CpD 



HHI 

■■■ 

40 




PF 


Note 2 : Cpo is the internal capacitance of the 1C calculated from operation supply current under no-load conditions, (per gate) 
The power dissipation during operation under no-load conditions is calculated using the following formula; 

Po = Cpo • Vpc* • fi+lco ' Vcc 


Note 3 ; Test Circuit 


INPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following 
characteristics (10%~90%): tr = 6ns, tf = 6ns 

(2) The capacitance Cl includes stray wiring 
capacitance and the probe input capacitance. 


TIMING DIAGRAM 
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MITSUBISHI HIGH SPEED CMOS 

M74HC09P/FP/DP 

QUADHUPLE 2-INPUT POSITIVE AND GATE WITH OPEN-DRAIN OUTPUTS 


DESCRIPTION 

The M74HC09 is a semiconductor integrated circuit con¬ 
sisting of four 2-input positive-logic AND gates usable as 
negative-iogic OR gates, with open-drain outputs. 

FEATURES 

• open-drain outputs 

• High-speed: 10ns typ. (Cl=15pF, Vcc=5V) 

• Low power dissipation: S^/W/package, max 
(Vcc=5V, Ta=25‘’C, quiescent state) 

• High noise margin: 30% of Vcc. min ( Vcc=4.5V, 6V) 

• Capabie of driving 10 74LSTTL loads 

• Wide operating voitage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40^—f-SS^C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC09 to 
maintain the iow power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
whiie giving high-speed performance equivaient to the 
74LS09. 

Open-drain outputs aliow a versatile selection of high out¬ 
put impedances by connecting external load resistors. This 
enables “AND ties” which are not possible using normal 
gates. 

When both inputs A and B are high, the output Y will be¬ 
come high, and when either A or B is low, Y will become 
low. 

Note that this 1C differs from 74LS09 and a voltage higher 
than Vcc can not be applied to the outputs. 



FUNCTION TABLE 


Inputs 

Output 

A 

B 

Y 

L 

L 

L 

H 

L 

L 

L 

H 

L 

H 

H 

H 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC09P/FP/DP 

QUADRUPLE 2-INPUT POSITIVE AND GATE WITH OPEN-DRAIN OUTPUTS 


ABSOLUTE MAXIMUM RATINGS (Ta = ~40—(-85“C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5—1-7. 0 

V 

V, 

Input voltage 


—0. 5—Vcc+0- 5 

V 

Vo 

Output voltage 


-0. 5~Vcc+0. 5 

V 

IlK 

Input protection diode current 

Vi < OV 

-20 

mA 

V| ^ Vcc 

20 

Iqk 

Output parasitic diode current 

Vo< OV 

-20 

mA 

Vo > Vcc 

20 


Output current per output pin 


±25 

mA 

Ice 



±50 


Pd 

Power dissipation 




Tstg 

Storage temperature range 


-65—1-150 



Note 2 : M74HC09FP, Ta = ~40—|-60°C and Ta = 60~85°C are derated at —6mW/'C. 

M74HC09DP, Ta = —40~+50”C and Ta = 50~85”C are derated at —5mW/”C. 


RECOMMENDED OPERATING CONDITIONS (Ta =-4o~^+85c) 


Symboi 

Parameter 

Min 

Limits 

Typ 

Max 

Unit 

Vcc 

Supply voltage 

2 


6 

V 

V, 

Input voltage 

0 


Vcc 

V 

Vo 

Output voltage 

0 


Vcc 

V 

Topr 

Operating temperature range 

-40 


+85 

°c 


Vcc = 2. OV 

0 


1000 


V) tf 

Input risetime, falltime Vcc = 4.5V 

0 


500 

ns 

1 1 1 Vcc = 6. OV 

0 


400 



ELECTRICAL CHARACTERISTICS 



MITSUBISHI 

ELECTRIC 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC09P/FP/DP 


QUADRUPLE 2-INPUT POSITIVE AND GATE WITH OPEN-DRAIN OUTPUTS 


SWITCHING CHARACTERISTICS (Vcc = 5 v. la = 250 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 




txHL 

High-level to low-level output transition time 

RL=1kn 

Cl= 15pF(Note3) 



10 

ns 

tpLH 

Low-level to high-level and high-level to low-level 

output propagation time 

RL = 1kn, CL=5pF(Note3) 



18 

ns 


RL = 1kn, Cl = 15pF(Note3) 



18 

ns 


SWITCHING CHARACTERISTICS (Vcc = 2~6v. la = -40~+85 c) 



Parameter 


Limits 


Test conditions 


2510 

-40—1-8510 






Min 

Max 

Ithl 

High-level to low-level 

output transition time 

Rl= Ikn 

Cl = 50pF (Note 3) 

2.0 

4.5 

6.0 



75 

15 

13 

■ 



fpLH 

Low-level to high-level and 

high-level to low-level 

output propagation time 

2.0 

4.5 

6.0 



105 

25 

23 

■ 

H 

ns 

tpHL 

2.0 

4.5 

6.0 



100 

20 

17 

■ 


ns 

c, 

Input capacitance 





10 


10 

PF 

Co 

Output capacitance 

A, B = Voc 




10 


10 

PF 

CpD 



■m 


10 




pF 


Note 2 : Cpo is the internal capacitance of the 1C calculated from operation supply current under no-load conditions, (per gate) 
The power dissipated during operation under no-load conditions is calculated using the following formula: 

Po ~ Cpo • Voc^ ’ ^l^■loc ■ Vcc 


Note 3 Test Circuit 


INPUT Vcc OUTPUT Vcc 



(1) The pulse generator (PG) has the following 
characteristics (10%~90%); V = 6ns. tf = 6ns 

(2) The capacitance Cl includes stray wiring 
capacitance and the probe input capacitance. 


TIMING DIAGRAM 
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DESCRIPTION 

The M74HC10 is a semiconductor integrated circuit con¬ 
sisting of three 3-input positive-iogic NAND gates, usable 
as negative-logic NOR gates. 

FEATURES 

• High-speed: 10ns typ. (Cl=15pF, Vcc=5V) 

• Low power dissipation: 5//W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. min (Vcc=4.5V, OV) 

• Capable of driving 10 74LSTTL loads 

• Wide operating voltage range: \/cc=2~6\/ 

• Wide operating temperature range: Ta=—40~+85‘'C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC10 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS10. 

Buffered outputs Y improve input-to-output transfer charac¬ 
teristics and reduce to a minimium output impedance varia¬ 
tions with respect to input voltage variations. 

When all inputs A, B and C are high, the output Y will be¬ 
come low, and when at least one of the inputs is low, the 
output Y will become high. 


FUNCTION TABLE 


I Inputs I 

Output 

A 

N 

Y 

L 

L 

H 

H 

L 

H 

L 

H 

H 

H 

H 

L 


N = BC 


MITSUBISHI HIGH SPEED CMOS 

M74HC10P/FP/DP 

TRIPLE 3-INPUT POSITIVE NAND GATE 




ABSOLUTE MAXIMUM RATINGS (Ta = —40—f-85’C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 


Vcc 

Supply voltage 

-1 

-0. 5—i-7. 0 

V 

V, 

Input voltage 


—0. 5~Vcc+0. 5 

V 

Vo 

Output voltage 


—0. 5—Vcc+0. 5 

V 

flK 

Input protection diode current 

V|<0V 

-20 

mA 

V, >Vcc 

20 

loK 

Output parasitic diode current 

Vo<0V 

-20 

mA 

Vo > Vcc 

20 

lo 

Output current per output pin 


±25 

mA 

Ice 

Supply/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 

(Note 1) 

500 

mW 

Tstg 

Storage temperature range 


-65—1-150 

°C 


Note 1 : M74HC10FP, Tg = -40—|-60“C and Tg = 60~85”C are derated at -Sm\N/°C. 

M74HC10DP, Tg = -40—i-50°C and Tg = 50~85°C are derated at -5mW/°C. 
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MITSUBISHI HIGH SPEED CMOS 

M74HC10P/FP/DP 

TRIPLE 3.INPUT POSITIVE NANO GATE 


RECOMMENDED OPERATING CONDITIONS (Ta= -40~+85"C) 


Symbol 

Parameter 

Limits 


Min 

Typ 


Vcc 

Supply voltage ' 

2 


6 

V 

Vi 

Input voltage 

0 


Vcc 

V 

Vo 

Output voltage 

0 


Vcc 

V 

Toor 

Operating temperature range 

-40 



"C 

Vi V 

Input risetime, falltime 

Vcc = 2. OV 

0 




Vcc = 4.5V 

0 


500 

Vcc = 6.0 V 

0 





ELECTRICAL CHARACTERISTICS 



A MITSUBISHI 
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MITSUBISHI HIGH SPEED CMOS 

M74HC10P/FP/DP 

TRIPLE 3-INPUT POSITIVE HAND GATE 


SWITCHING CHARACTERISTICS (Vcc = 5v, Ta = 25 c) 


Symbol 

Parameter 

Test conditions 

Limits 


Min 

Typ 

Max 

txLH 

Low-level to high-level and high-level to low-level 

output transition time 

Cl= 15pF(Note'3), 



10 

ns 1 

trHL 



10 


tpLH 

Low-level to high-level and high-level to low-level 

output propagation time 



15 

ns 

tpHL 



15 

ns 


SWITCHING CHARACTERISTICS (Vcc = 2~6v. Ta = - 40-+85 c) 





Limits 



Parameter 

Test conditions 


25C 

-40~ 

-|-85t 

Unit 




Vcc(V) 

Min 

Typ 

Max 

Min 

Max 





2.0 



75 


95 



Low-ievel to high-ievei and 


4.5 



15 


19 



high-ievei to low-ievei 


6.0 



13 


16 




2.0 



75 


95 


tyHL 

output transition time 


4.5 



15 


19 




Cl = 50pF (Note 3) 

6.0 



13 


16 




2.0 



95 


120 



Low-levei to high-ievei and 


4.5 



19 


24 


IHHI 

high-ievei to low-level 


6.0 



16 


20 

[[HI 

iiiiiiiim 


2.0 



95 


120 



output propagation time 


4.5 



19 


24 


mmniim 



6.0 



16 


20 


C, 

Input capacitance 





10 


10 

PF 

CpD 

Power dissipation capacitance (Note 2) 




36 




PF 


Note 2 : CpD is the internal capacitance of the iC per gate caicuiated from operation suppiy current under no-load conditions, (per gate) 
The power dissipatiod during operation under no-ioad conditions is caicuiated using the foilowing formuia; 

Pd = CpD • Vcc^ • fi+lcc ■ Vcc 


Note 3 : Test Circuit 


INPUT Vcc OUTPUT 



(1) The pulse generator (PQ) has the following 
characteristics (10%~90%): tr = 6ns, tf = 6ns 

(2) The capacitance Cl includes stray wiring 
capacitance and the probe input capacitance. 


TIMING DIAGRAM 
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MITSUBISHI HIGH SPEED CMOS 

M74HC11P/FP/DP 

TRIPLE 3-INPUT POSITIVE AND GATE 


DESCRIPTION 

The M74HC11 is a semiconductor integrated circuit con¬ 
sisting of three 3-input positive-logic AND gates, usable as 
negative-logic OR gates. 

FEATURES 

• High-speed: 12ns typ. (Cl=15pF, Vcc=5V) 

• Low power dissipation: 5//W/package, max 
(Vcc—5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. min (Vcc=4.5V, 6V) 

• Capable of driving 10 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40—|-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC11 to 
maintain the low .power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS11. 

Buffered outputs Y improve input-to-output transfer charac¬ 
teristics and minimizes output impedance variations with 
respect to input voltage variations. 

When all inputs A, B and C are high, the output Y will be¬ 
come high, and when at least one of the inputs is low, Y will 
become low. 


FUNCTION TABLE 


Inputs 

Output 

A 

N 

Y 

L 

L 

L 

H 

L 

L 

L 

H 

L 

H 

H 

H 


N = BC 


PIN CONFIGURATION (TOP VIEW) 



14P2P 


LOGIC DIAGRAM (EACH GATE) 


INPUTS 


AO- |^>o-<0>^ 

C o-P>0- 


OUTPUT 


ABSOLUTE MAXIMUM RATINGS (Ta = —40—|-85"C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5—1-7. 0 

V 

V, 

Input voltage 


—0. 5—Vcc-|-0. 5 

V 

Vo 

Output voltage 


—0. 5—Vec-HO. 5 

V 


Input protection diode current 

V| < OV 

-20 

mA 

V, > Vcc 

20 


Output parasitic diode current 

Vo<0V 

-20 

mA 

Vo > Vcc 

20 

*o 

Output current per output pin 


±25 


Ice 

Supply/GND current 

Vcc, GND 

±50 


Pd 

Power dissipation 

(Notel) 

500 


Tstg 

Storage temperature range 


-65—1-150 

"C 


Note 1 : M74HC11FP, Ta = -40—h60”C and Ta = 60~85°C are derated at -SmW/X:. 

M74HC11 DP, Ta = -40~+50°C and Tg = 50~85'C are derated at -5mW/T:. 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC11P/FP/DP 


TRIPLE 3-INPUT POSITIVE AND GATE 


RECOMMENDED OPERATING CONDITIONS (Ta= -4o~+85c) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

2 


6 

V 

V, 

Input voltage 

0 


Vcc 

V 

Vo 

Output voltage 

0 


Vcc 

V 

"•"opr 

Operating temperature range 

—40 


+85 

°c 

tr, tf 

Input rIsetIme, falltime 

Vcc = 2. OV 

0 


1000 

ns 

Vcc = 4.5V 

0 


500 

Vcc = 6. OV 

0 


400 


ELECTRICAL CHARACTERISTICS 


















MITSUBISHI HIGH SPEED CMOS 

IVI74HC11P/FP/DP 


TRIPLE 3.INPUT POSITIVE AND GATE 


SWITCHING CHARACTERISTICS (Vcc = sv. Ta = 251c) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

fyLH 

Low-level to high-level and high-level to low-level 
output transition time 

Cl= 15pF(Note3) 



10 

ns 

^THL 



10 

ns 

fpLH 

Low-level to high-level and high-level to low-level 

output propagation time 



20 

ns 

fpHU 



20 

ns 


SWITCHING CHARACTERISTICS (Vcc = 2~6V, Ta = -40—hSSr) 





Limits 


Symbol 

Parameter 

Test conditions 


2510 

-40~ 

-I-851C 

Unit 




Vcc(V) 

Min 

Typ 

Max 

Min 

Max 





2.0 

■■M 




95 


txLH 

Low-level to high-level and 


4.5 



■a 


19 

ns 


high-level to low-level 


6.0 


HIH 

13 


16 




2.0 


IHH 


IHI 

95 


Ithl 

output transition time 


4.5 



■9 


19 

ns 



Cl = 50pF (Note 3) 

6.0 


III^H 

13 


16 




2.0 



125 


156 


tpLH 

Low-level to high-level and 


4.5 



25 


31 

ns 


high-level to low-level 


6.0 

HU 


21 

HIH 

27 




2.0 



125 

■■■ 

156 


tpHL 

output propagation time 


4.5 



25 


31 

ns 




6.0 



21 


27 


c, 

Input capacitance 





10 


10 

PF 

Cpo 

Power dissipation capacitance (Note 2) 




34 




PF 


Note 2 : CpD is the internal capacitance of the 1C calculated from operating supply current under no-load conditions, (per gate) 
The power dissipation during operation under no-load conditions is calculated using the following formula: 

Pd = CpD • Vcc^ * fi+lcc ' Vcc 


Note 3 : Test Circuit 


INPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following 
characteristics (10%~90%): tr = 6ns, tf = 6ns 

(2) The capacitance Cu includes stray wiring 
capacitance and the probe Input capacitance. 


TIMING DIAGRAM 
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MITSUBISHI HIGH SPEED CMOS 

M74HC14P/FP/DP 

HEX SCHMITT-TRIGGER INVERTER 


DESCRIPTION 

The M74HC14 is a semiconductor integrated circuit con¬ 
sisting of six Schmitt-trigger inverters. 

FEATURES 

• High-speed; 12ns typ. (Cl=15pF, \/cc=5V) 

• Wide hysteresis voltage width: 0.8V (Vcc=5V, typ) 

• Low power dissipation: 5/^W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• Capable of driving 10 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40~-t-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC14 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS14. 

Built-in Schmitt-trigger circuits prevent the occurrence of 
incorrect oscillations even when input signals having slow 
rise and fall times are applied. The Schmitt triggers ensure 
a signal of restored waveshape will appear at the output. 
When input A is high, the output Y will become low, and 
when input A is low, the output Y will become high. 


FUNCTION TABLE 


Input 

Output 

A 

Y 

L 

H 

H 

L 



LOGIC DIAGRAM 
(EACH SCHMITT-TRIGGER) 


INPUT A O-^ 

-O Y OUTPUT 


ABSOLUTE MAXIMUM RATINGS (Ta = —40~-|-85“C, unless otherwise noted) 



Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5—1-7. 0 

V 

v. 

Input voltage 


—0. 5~Vcc+0. 5 

V 

Vo 

Output voltage 


-0. 5~Vco+0. 5 

V 

l|K 

Input protection diode current 

V| < OV 

-20 

mA 

V, > Vcc 

20 

loK 

Output parasitic diode current 

Vo< OV 

—20 

mA 

Vo > Vcc 

20 

lo 

Output current per output pin 


±25 

mA 

Icc 

Supply/GND current . 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 

(Notel) 

500 

mW 

Tstg 

Storage temperature range 


-65—hi 50 

°C 


Note 1 : M74HC14FP, Ta = -40—|-60°C and Tg = 60~85°C are derated at -emW/t. 

M74HC14DP, Ta = -40—|-50°C and Tg = 50~85”C are derated at -BrnW/t. 


A MITSUBISHI 
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MITSUBISHI HIGH SPEED CMOS 

M74HC14P/FP/DP 

HEX SCHMITT’TRIGGER INVERTER 


RECOMMENDED OPERATING CONDITIONS (Ta = -4o~+85C) 


Vcc 

Supply voltage 

V, 

Input voltage 

Vo 

Output voltage 

"•"oDr 

Operating temperature range 


Input risetime, falltime 


Limits 

Min 

Typ 

Max 

2 


6 

0 


Vcc 

0 


Vcc 

-40 


+85 

No restriction ' 


ELECTRICAL CHARACTERISTICS 



































MITSUBISHI HIGH SPEED CMOS 

M74HC14P/FP/DP 

HEX SCHMITT-TRIGGER INVERTER 


SWITCHING CHARACTERISTICS (Vcc = sv, la = 250 



Symbol 

Parameter 

Test conditions 

truH 

Low-level to high-level and high-level to low-level 


txHL 

output transition time 


tpLH 

Low-level to high-level and high-level to low-level 


tpHL 

output propagation time 




SWITCHING CHARACTERISTICS (Vcc = 2~6v, Ta = - 4 o~+ 85 c) 


Symbol Parameter Test conditions 

__ Vcc( 

2 .( 

txLH Low-level to high-level and 4. £ 

6 .( 

- high-level to low-level —— 

trHL output transition time 4. S 


Low-level to high-level and 
high-level to low-level 
output propagation time 




Cl = 50pF (Notes) 


Input capacitance 


Power dissipation capacitance (Note 2) 29 


Note 2 : Cpo is the internal capacitance of the 1C calculated from operation supply current under no-load conditions. (per inverter) 
The power dissipated during operation under no-ioad conditions is calculated using the following formula; 

Pd — CpD • Vcc^ " fi"l"lcc ' Vcc 

Note 3 : Test Circuit 



(1) The pulse generator (PG) has the following 
characteristics {10%~90%): tr = 6ns, tf = 6ns 

(2) The capacitance Cl includes stray wiring 
capacitance and the probe input capacitance. 


TIMING DIAGRAM 
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MITSUBISHI HIGH SPEED CMOS 

M74HC20P/FP/DP 

DUAL 4-INPUT POSITIVE HAND GATE 


DESCRIPTION 

The M74HC20 is a semiconductor integrated circuit con¬ 
sisting of two 4-input positive-iogic NANO gates, usabie as 
negative-logic NOR gates. 

FEATURES 

• High-speed: 8ns typ. (Cl=15pF, Vcc=5V) 

• Low power dissipation: 5//W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. min (Vcc=4.5\/, 6V) 

• Capabie of driving 10 74LSTTL loads 

• Wide operating voltage range: Vcc=2l~6V 

• Wide operating temperature range: Ta=—40—l-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC20 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS20. 

Buffered output Y improve input-to-output transfer charac¬ 
teristics and reduce to a minimium output impedance varia¬ 
tions with respect to input voltage variations. 

When all inputs A, B, C and D are high, the output Y will 
become low, and when at least one of the inputs is low, the 
output Y will become high. 


FUNCTION TABLE 


Inputs 

Output 

A 

N 

Y 

L 

L 

H 

H 

L 

H 

L 

H 

H 

H 

H 

L 


N = BCD 


PIN CONFIGURATION (TOP VIEW) 



14P2P 


NC ; NO CONNECTION 



ABSOLUTE MAXIMUM RATINGS da = —40~-|-85”C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5—1-7. 0 

V 

V, 

Input voltage 


—0. 5—Vcc+O- 5 

V 

Vo 

Output voltage 


—0. 5~Vcc“l"0' 5 

V 

IlK 

Input protection diode current 

V|<0V 

-20 

mA 

V,>Vcc 

20 

loK 

Output parasitic diode current 

Vo < OV 

-20 

mA 

Vo > Vcc 

20 

*o 

Output current per output pin 


±25 

mA 

Icc 

Supply/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 

(Notel) 

500 

mW 

Tstg 

Storage temperature range 


-65—1-150 

°C 


Note 1 : M74HC20FP, Ta = -40—|-60°C and Ta = 60~85”C are derated at -emW/t. 

M74HC20DP, Ta = —40—|-50”C and Ta — 50~85"C are derated at —5mW/°C. 
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MITSUBISHI HIGH SPEED CMOS 

M74HC20P/FP/DP 


DUAL 4-INPUT POSITIVE HAND GATE 


RECOMMENDED OPERATING CONDITIONS (Ta = -40~+85°C] 


Input voltage 


Output voltage 


Operating temperature range 


Input risetime, falltime 




ELECTRICAL CHARACTERISTICS 



MITSUBISHI 

ELECTRIC 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC20P/FP/DP 

DUAL 4-INPUT POSITIVE HAND GATE 


SWITCHING CHARACTERISTICS ( Vcc = sv. la = 25r) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

fxLH 

Low-level to high-level and high-level to low-level 

output transition time 

Cl= 15pF(Note3) 



10 

ns 

fxHL 



10 

ns 

fpLH 

Low-level to high-level and high-level to low-level 
output propagation time 



15 

ns 

fpHL 



15 

ns 


SWITCHING CHARACTERISTICS (Vcc = 2~6v. la = -4o~+85ic) 





Limits 


Symbol 

Parameter 

Test conditions 


25t: 

- 40 ~ 

■fssr 

Unit 




Vcc(V) 

Min 









2.0 



■i 




fxLH 

Low-level to high-level and 


4.5 






ns 


high-level to low-level 


6.0 









2.0 

^■jn 






fxHL 

output transition time 


4.5 



mm 






CL = 50pF(Note3) 

6.0 



13 






2.0 

■■H 






fpLH 

Low-level to high-level and 


4.5 






ns 


high-level to low-level 


6.0 









2.0 





113 


fpHL 

output propagation time 


4.5 





23 

ns 




6.0 




HjH 

19 


c, 

Input capacitance 





10 


10 

PF 

Cpo 

Power dissipation capacitance (Note2) 




34 




PF 


Note 2 '■ CpD is the internal capacitance of the 1C per gate calculated from operation supply current under no-load conditions, (per gate) 
The power dissipation during operation under no-load conditions is calculated using the following formula; 

Pd — CpD • Vcc* * fi+lco ■ Vcc 


Note 3 1 Test Circuit 


INPUT Vcc OUTPUT 



(DThe pulse generator (PG) has the following 
characteristics (10%~90%): tr = 6ns, tf = 6ns 
(2) The capacitance Cl includes stray wiring 
capacitance and the probe input capacitance. 


TIMING DIAGRAM 
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MITSUBISHI HIGH SPEED CMOS 

M74HC21P/FP/DP 


DUAL 4-INPUT POSITIVE AND GATE 


DESCRIPTION 

The M74HC21 is a semiconductor integrated circuit con¬ 
sisting of two 4-input positive-iogic AND gates, usable as 
negative-logic OR gates. 

FEATURES 

• High-speed: 12ns typ. (Cl=15pF, Vcc=5V) 

• Low power dissipation: S^^W/package, max 
{Vcc=5V, Ta=25°C, quiescent state) 

• High noise merging: 30% of Vcc. niin (Vcc=4.5V, 6V) 

• Capable of driving 10 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40—f-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC21 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS locig 4000B series 
while giving high-speed performance equivalent to the 
74LS21. 

Buffered outputs improve input-to-output transfer character¬ 
istics and minimizes output impedance variations with re¬ 
spect to input voltage variations. 

When all inputs A, B, C and D are high, the output Y will 
become high, and when at least one of the inputs is low, Y 
will become low. 


PIN CONFIGURATION (TOP VIEW) 


I A1 — 

INPUTS I 

I BI¬ 
NG 

I Cl — 

INPUTS I 

I D1 -* 

OUTPUT Y1 •*- 

GND 


14P4 

Outline 14P2N 
14P2P 

NC : NO CONNECTION 



FUNCTION TABLE 


Inputs 

Output 

A 

N 

Y 

L 

L 

L 

H 

L 

L 

L 

H 

L 

H 

H 

H 


N = BCD 


A MITSUBISHI 
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MITSUBISHI HIGH SPEED CMOS 

M74HC27P/FP/DP 

TRIPLE 3-INPUT POSITIVE NOR GATE 


DESCRIPTION 

The M74HC27 is a semiconductor integrated circuit con¬ 
sisting of three 3-input positive-logic NOR gates, usable as 
negative-logic NAND gates. 

FEATURES 

• High-speed; 8ns typ. (Cu=15pF, ycc=5V) 

• Low power dissipation: 5//W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin; 30% of Vcc. min (Vcc=4.5\/, 6V) 

• Capable of driving 10 74LSTTL loads 

• Wide operating voitage range; Vcc=2~6V 

• Wide operating temperature range; Ta=— 40~+85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC27 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS27. 

Buffered outputs Y improve input-to-output transfer charac¬ 
teristics and reduce to a minimum output impedance varia¬ 
tions with respect to input voltage variations. 

When all inputs A, B and C are low, the output Y will be¬ 
come high, and when at least one of the inputs is high, the 
output Y will become low. 


FUNCTION TABLE 


Inputs 

Output 

A 

N 

Y 

L 

L 

H 

H 

L 

L 

L 

H 

L 

H 

H 

L 


N = B -I- C 



ABSOLUTE MAXIMUM RATINGS (Ta= —40—|-85”C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5—1-7. 0 

V 

Vi 

Input voltage 


—0. 5—Vcc+0- 5 

V 

Vo 

Output voltage 


—0.5—Vcc+0.5 

V 

IlK 

Input protection diode current 

V|<0V 

-20 


V, > Vcc 

20 

fgm 

Output parasitic diode current 

Vo < OV 

-20 

mA 

Vo > Vcc 

20 

lo 

Output current per output pin 


±25 

mA 

Ice 

Suppiy/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 

(Notel) 

500 



Storage temperature range 


—65—1-150 



Note 1 : M74HC27FP, Tg = -40~4-60°C and Tg = 60~85r are derated at -6mW/'C. 

M74HC27DP, Tg = -40—I-50X: and Tg = 50~85”C are derated at -5mW/'C. 
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MITSUBISHI HIGH SPEED CMOS 

M74HC27P/FP/DP 

TRIPLE 3-INPUT POSITIVE NOR GATE 



ELECTRICAL CHARACTERISTICS 



MITSUBISHI 

ELECTRIC 
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MITSUBISHI HIGH SPEED CMOS 

M74HC27P/FP/DP 

TRIPLE 3-INPUT POSITIVE NOR GATE 


SWITCHING CHARACTERISTICS (Vcc = 5v.Ta = 25ic) 


Symbol 

Parameter 

Test conditions 

Limits 


Min 



trLH 

Low-level to high-level and high-level to low-level 
output transition time 

Cl= 15pF(Note3) 



10 

ns 

Hhl 



10 


tpLH 

Low-level to high-level and high-level to low-level 

output propagation time 



15 

ns 

tpHL 



15 

ns 


SWITCHING CHARACTERISTICS (Vcc = 2~6v. ta = -4o~+85t:) 





Limits 


Symbol 

Parameter 

Test conditions 


25'C 

-40~ 

-I-85C 

Unit 




Vcc(V) 

Min 

Typ 

Max 

Min 

Max 








MM 

ll^^l 

95 


Itlh 

Low-level to high-level and 







19 

ns 


high-level to low-level 







16 






■jjllllll 

MM 




1 th L 

output transition time 





■9 






CL = 50pF(Note3) 




Mm 

HB 


Hi 



2.0 


■mil 




IB 


Low-level to high-level and 


4.5 



mm 




mmi 

high-level to low-level 


6.0 

Hllll 

IIIIIIH 




[mil' 










tpHL 

output propagation time 













HHI 






C| 

Input capacitance 





10 


10 

PF 

CpD 

Power dissipation capacitance (Note 2) 




34 




PF 


Note 2 : CpD Is the internal capacitance of the 1C calculated from operation supply current under no-load conditions, (per gate) 
The power dissipated during operation under no-load conditions is calculated using the following formula: 

Pd ~ CpD • Vcc^ ' fi"Plcc ' Vcc 


Note 3 '■ Test Circuit 


INPUT Vcc OUTPUT 



(DThe pulse generator (PG) has the following 
characteristics (10%~90%): tf = 6ns, tf = 6ns 
(2) The capacitance Cl includes stray wiring 
capacitance and the probe input capacitance. 


TIMING DIAGRAM 
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MITSUBISHI HIGH SPEED CMOS 

M74HC30P/FP/DP 

8-INPUT POSITIVE NANO GATE 


DESCRIPTION 

The M74HC30 is a semiconductor integrated circuit con¬ 
sisting of an 8-input positive-iogic NAND gates, usable as 
negative-logic NOR gates. 

FEATURES 

• High-speed: 20ns typ. (Cl=15pF, Vcc=5V) 

• Low power dissipation: S/^W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. niin (Vcc=4.5V, 6V) 

• Capable of driving 10 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40—|-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of siiicon gate technoiogy allows the M74HC30 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS iogic 4000B series 
while giving high-speed performance equivalent to the 
74LS30. 

Buffered Y outputs improve input-to-output propagation 
characteristics and reduce output impedance variations 
with respect to input voltage variations. 

When ali inputs A, B, C, D, E, F, G and H are high, the out¬ 
put Y wiil become low, and when at least one of the inputs 
is high, the output Y will become high. 


PIN CONFIGURATION (TOP VIEW) 


■w 


I 

B 

■ 

S 

■ 


IQs 

■ 

S 

■ 


IBs 

1 

s 

1 



a 

B 


IBS 

1 

1 

■ 


IBS 

■ 

B 

1 

^ NO 

QND E 

1 

■ 


T| — Y 


14P4 

Outline 14P2N 
14P2P 


INPUTS 


OUTPUT 


NC : NO CONNECTION 


FUNCTION TABLE 


Inputs 

Output 

A 

N 

Y 

L 

L 

H 

H 

L 

H 

L 

H 

H 

H 

H 

L 


N = BCD-EFGH 


LOGIC DIAGRAM 



Y OUTPUT 


MITSUBISHI 
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MITSUBISHI HIGH SPEED CMOS 

M74HC30P/FP/DP 

8-INPUT POSITIVE HAND GATE 


ABSOLUTE MAXIMUM RATINGS (Ta = —40~+85'C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5—1-7. 0 

V 

V. 

Input voltage 


—0.5—Vcc+0.5 

V 

Vo 

Output voltage 


—0. 5—Vec+O- 5 

V 

l|K 

Input protection diode current 

V|<QV 

-20 

mA 

V, > Vcc 

20 

loK 

Output parasitic dl^e current 

Vo < OV 

-20 

rtiA 

Vo ^ Vcc 

20 

io 

Output current per output pin 

■ 

±25 

mA 

Ice 

Supply/GND current 

Vcc, GND 

±50 

mA 

Pd 

' Power dissipation 

(Notel) 

500 

mW 

mssm 

Storage temperature range 


-65—1-150 

°c 


Note 1 ; M74HC30FP. Tg = ^40—h60“C and Tg = 60-85“C are derated at -6mW/‘C 
M74HC30DP, Tg = -40—|-50“C and Tg 50-85“C are derated at -5mW/°C. 



ELECTRICAL CHARACTERISTICS 



2-50 











































MITSUBISHI HIGH SPEED CMOS 

IVI74HC30P/FP/DP 

8-INPUT POSITIVE HAND GATE 


SWITCHING CHARACTERISTICS (Vcc = 5v, Ta = 250 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

fruH 

Low-level to high-level and high-level to low-level 
output transition time 

Cl= 15pF(Note3) 



10 

ns 

fTHL 



10 

ns 

tpLH 

Low-level to high-level and high-level to low-level 

output propagation time 



30 

ns 

tpHL 



30 

ns 


SWITCHING CHARACTERISTICS (Vcc = 2~6v. Ta = -40~+85c) 





Limits 


Symbol 

Parameter 

Test conditions 


25'C 

-40~ 

-l-85'C 





Vcc(V) 

Min 

Typ 

Max 

Min 

Max 

m 









95 

■i 

tlLH 

Low-level to high-level and 







mm 



high-level to low-level 








■■ 










tjHL 

output transition time 











CL = 50pF(Note3) 

6.0 











miiii 

160 




fpLH 

Low-level to high-level and 





35 





high-level to low-level 




jjiifiiiii 

30 

iiiim 





2.0 



160 




tpHU 

output propagation time 


4.5 



35 



ns 




6.0 



30 

HU 



C, 

Input capacitance 





10 


10 

PF 

Cpo 

Power dissipation capacitance (Note 2) 




33 




PF 


Note 2 : Cpo is the internal capacitance of the 1C calculated from operation supply current under no-load conditions, (per gate) 
The power dissipated during operation under no-load conditions is calculated using the following formula : 

Pd=Cpd * Vcc^ * fi+lcc * Vcc 


Note 3 ; Test Circuit 


INPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following 
characteristics (10%~90%): tr = 6ns, tf = 6ns 

(2) The capacitance Cl includes stray wiring 
capacitance and the probe input capacitance. 


TIMING DIAGRAM 
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MITSUBISHI HIGH SPEED CMOS 

M74HC32P/FP/DP 

QUADRUPLE 2>INPUT POSITIVE OR GATE 


DESCRIPTION 

The M74HC32 is a semiconductor integrated circuit con¬ 
sisting of four 2-input positive-iogic OR gates, usabie as 
negative-iogic AND gates. 

FEATURES 

• High-speed; 10ns typ. (Cl=15pF, Vcc=5V) 

• Low power dissipation: 5//W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. min (Vcc=4.5V, 6V) 

• Capable of driving 10 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40—|-85”C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC32 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS32. 

Buffered outputs Y improve input-to-output transfer charac¬ 
teristics and reduce to a minimum output impedance varia¬ 
tions with respect to input voltage variations. 

When both inputs A and B are low, output Y will become 
low, and when at least one of the inputs is high, the output 
Y will become high. 


FUNCTION TABLE 


Inputs 

Output 

A 

B 

Y 

L 

L 

L 

H 

L 

H 

L 

H 

H 

H 

H 

H 


PIN CONFIGURATION (TOP VfEW) 



14P2P 


INPUTS 

OUTPUT 

INPUTS 

OUTPUT 



ABSOLUTE MAXIMUM RATINGS (Ta = —40~-t-85”C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0.5—1-7.0 

V 

V, 

Input voltage 


—0. 5—Vcc+0. 5 

V 

Vo 

Output voltage 


—0.5—Vcc+0-5 

V 

IH 

Input protection diode current 

V, < OV 

-20 

mA 

V, > Vcc 

20 


Output parasitic diode current 

Vo<0V 

-20 

mA 

Vo > Vcc 

20 

lo 

Output current per output pin 


±25 

mA 

Ice 

Supply/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 

(Notel) 

500 

mW 

Tstg 

Storage temperature range 


-65—1-150 

1 °c 


Note 1 : M74HC32FP,'Ta=-40—|-60°C and Tg = 60~85“C are derated at-6mW/”C. 

M74HC32DP. Tg = -40—|-50”C and Tg = 50~85°C are derated at -SmW/r. 
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MITSUBISHI HIGH SPEED CMOS 

M74HC32P/FP/DP 


QUADRUPLE 2.INPUT POSITIVE OR GATE 


RECOMMENDED OPERATING CONDITIONS (Ta = -40~+85‘C) 


















































MITSUBISHI HIGH SPEED CMOS 

M74HC32P/FP/DP 

QUADRUPLE 2-INPUT POSITIVE OR GATE 


SWITCHINdl CHARACTERISTICS (Vcc = 5 v, Ta = 25 c) 


Symbol 

Parameter 

Test conditions 

Limits 


Min 

Typ 


fxLH 

LoW-level to high-level and high-level to low-level 

output transition time 

CL=15pF(Note3) 



10 

ns 

txHL 



10 

ns 

fpLH 

Low-level to high-level and high-level to low-level 

output propagation time 



18 

ns 




18 

ns 


SWITCHING CHARACTERISTICS (Vcc = 2 ~ 6 v. Ta = - 40 ~+ 85 c) 





Limits 


Symbol 

Parameter 

Test conditions 


25‘C 

-40~ 

-t-85'C 





Vcc(V) 

Min 




Max 








MM 




txLH 

Low-level to high-level and 





■9 


■1 



high-level to low-level 





13 


mm 







MM 





output transition time 







■9 




CL = 50pF(Note3) 






MM 











fpLH 

Low-level to high-level and 







19 



high-level to low-level 







■9 

■I 






100 



mm 


output propagation time 





20 










17 




C, 



HUH 



10 


10 

PF 

Cpo 

Power dissipation capacitance (Note 2) 








PF 


Note 2 : Cpo is the internal capacitance of the 1C calculated from operation supply current under no-load conditions, (per gate) 
The power dissipation during operation under no-load conditions is calculated using the following formula: ' 

Pd = Cpo • Vcc^ • fi+lcc ' Vcc 


Note 3 : Test Circuit 



(1) The pulse generator (PG) has the following 
characteristics (10%~90%): tr = 6ns, tf = 6ns 

(2) The capacitance Cl includes stray wiring 
capacitance and the probe input capacitance. 


TIMING DIAGRAM 
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MITSUBISHI HIGH SPEED CMOS 

M74HC42P/FP/DP 

I-OF-IO DECODER 


DESCRIPTION 

The M74HC42 is a semiconductor integrated circuit con¬ 
sisting of a BCD to decimal decoder. 

FEATURES 

• Active-low output 

• High-speed: 17ns typ. (Cu=15pF, Vcc=5\/) 

• Low power dissipation: 20//W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. min (Vcc=4.5V, 6V) 

• Capable of driving 10 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40~-|-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC42 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS42. 

When a BCD code is applied to inputs AO, A1, A2 and A3, 
one of outputs YO through Y9 corresponding to this value 
will become low and all others will become high. Use AO for 
the least significant bit and A3 for the most significant bit. If 



a value of ten or greater is applied to the inputs (AO through 
A3), all outputs will become high. 



















MITSUBISHI HIGH SPEED CMOS 

M74HC42P/FP/DP 

I-OF-IO DECODER 



ABSOLUTE MAXIMUM RATINGS (Ta = “40—l-85'C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5~+7, 0 

V 


Input voltage 


—0.5—Voo“l"0- 5 

V 

Vo 

Output voltage 


-0. 5~VccH-0. 5 

V 


Input protection diode current 

V|<0V 

-20 

mA 

V, > Vcc 

20 


Output parasitic diode current 

Vo < OV 

-20 

mA 

Vo > Vcc 

20 

lo 

Output current per output pin 


±25 


Ice 

Supply/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 

(Notel) 

500 

mW 

BESBI 

Storage temperature range 


-65—1-150 

°C 


Note 1 : M74HC42FP, Ta = —40~+70”C and Ta = 70~85°C are derated at —6mW/”C, 
M74HC42DP, Ta = —40~+50”C and Ta = 50~85°C are derated at —5mW/'C. 


RECOMMENDED OPERATING CONDITIONS (Ta = -40~+85'C) 























































































MITSUBISHI HIBH SPEED CMOS 

M74HC42P/FP/DP 


I-OF-IO DECODER 


ELECTRICAL CHARACTERISTICS 



SWITCHING CHARACTERISTICS (Vcc = 5 v, = 25c) 



SWITCHING CHARACTERISTICS (Vcc = 2~6v Ta = - 40 ~+ 85 c) 





Limits 


Symbol 

Parameter 

Test conditions 


25t 

-40~ 

-f-85’C 

Unit 




Vcc(V) 

Min- 

Typ 

Max 

Min 

Max 





2.0 



75 


95 


trLH 

Low-level to high-level and 


4.5 



15 


19 

ns 


high-level to low-level 


6.0 



13 


16 




2.0 



75 


95 


txHL 

output transition time 


4.5 



15 


19 

ns 



CL = 50pF{Note3) 

6.0 



13 


16 




2.0 



150 


189 


tpLH 

Low-level to high-level and 


4.5 



30 


38 

ns 


high-level to low-level 


6.0 



26 


32 




2.0 



150 


189 


tpHL 

output propagation time 


4.5 



30 


38 

ns 




6.0 



26 


32 


C, 

Input oapacitance 





10 


10 

pF 

CpD 

Power dissipation capacitance (Note 2) 




86 




PF 


Note 2 : CpD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions. 
The power dissipated during operation under no-load conditions is calculated using the following formula: 
Pd ~ CpD • Vcc^ ■ fi'Hicc ‘ Vcc 
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MITSUBISHI HIGH SPEED CMOS 

M74HC42P/FP/DP 

I-OF-IO DECODER 


Note 3 : Test Circuit 


INPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following 
characteristics (10%~90%): tr = 6ns, tf = 6ns 

(2) The capacitance Cl includes stray wiring 
capacitance and the probe Input capacitance. 


TIMING DIAGRAM 
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MITSUBISHI HIGH SPEED CMOS 


M74HC51P/FP/DP 


2-WIDE,2-INPUT/2-WIDE,3-INPUT AND-OR-INVERT GATES 


DESCRIPTION 

The M74HC51 is a semiconductor integrated circuit consist¬ 
ing of a 2-wide, 2-input/2-wide, 3-input AND-OR-iNVERT 
gate. 

FEATURES 

• High speed: 9ns typ. (Cl=15pF, Vcc=5V) 

• Low power dissipation: 5yuW/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc, min (Vgc=4.5V, 6V) 

• Capable of driving 10 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6\/ 

• Wide operating temperature range: Ta=—40'—|-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC51 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS51. 

The M74HC51 consists of two NOR gate, one using two 2- 
inputs AND gates for the input and the other using two 3- 
input AND gates for the input. The characteristics are de¬ 
scribed by the following logical equations. 

Y1 = A1 • Bi • Cl • D1 • El • FI 
Y2 = A2 • B2 + C2 • D2 



FUNCTION TABLE ( Note 1) 


Inputs 

Output 

M 

N 

Y 

L 

L 

H 

H 

L 

L 

L 

H 

L 

H 

H 

L 


Note 1 : M=A1 • B1 • Cl 
N =D1 • El • FI 


or 

M=A2 • B2 
N =C2 • D2 






MITSUBISHI HIGH SPEED CMOS 

M74HC51P/FP/DP 


2-W1DE,2-INPUT/2-WIDE,3-INPUT AND-OR-INVERT GATES 


ABSOLUTE MAXIMUM RATINGS (Ta = —40~+85''C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage. 


-0.5—1-7. 0 

V 

V, 

Input voltage 


—0.5—Vcc-l-0. 5 

V 

Vo 

Output voltage 


—0.5—Vcc-l-0. 5 

V 

I.K 

_1 

Input protection diode current 

V|<0V 

-20 

mA 

V, > Vcc 

20 

Bi 

Output parasitic diode current 

Vo<0V 

-20 

mA 

Vo > Vcc 

20 

lo 

Output current, per output pin 


±25 

mA 

Icc 

Supply/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 

Tstg 

Storage temperature range 


-65—1-150 

°C 


Note 2. M74HC51FP, Ta = —40—|-60°C and Ta = 60~85‘’C are derated at —6mW/“C. 
M74HC51DP. Ta = -40~+50X: and Ta = 50~85'C are derated at -5mW/”C. 


RECOMMENDED OPERATING CONDITIONS (Ta= -40~+85'’C) 



ELECTRICAL CHARACTERISTICS 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC51P/FP/DP 

2-WIDE.2-INPUT/2-WIDE.3-INPUT AND-OR-INVERT GATES 


SWITCHING CHARACTERISTICS (Vcc = 5v,Ta = 25\:) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

trLH 

Low-level to high-level and high-level to low-level 

output transition time 

CL = 15pF(Note4) 



10 

ns 

tTHL 



10 

ns 

tpLH 

Low-level to high-level and high-level to low-level 

output propagation time 



20 

ns 

tpHL 



20 

ns 


SWITCHING CHARACTERISTICS ( Vcc = 2 ~ 6 v. Ta = -4o~+85 c) 



-1 


Limits 


Symbol 

Parameter 

Test conditions 


251C 

-40~ 

-f-85t 

Unit 





Min 

Typ 

Max 

Min 

Max 





2.0 



mm 


95 


^TLH 

Low-level to high-level and 


4.5 





19 

ns 


high-level to low-level 


6.0 





16 




2.0 



mm 


95 


txHL 

output transition time 


4.5 





19 

ns 



CL = 50pF{Note4) 

6.0 



■9 


16 




2.0 





158 


tpLH 

Low-level to high-level and 


4.5 





32 

ns 


high-level to low-level 


6.0 





27 




2.0 





158 


tpHL 

output propagation time 


4.5 





32 

ns 




6.0 





27 


Cl 

Input capacitance 





10 


10 

PF 

Cpo 

Power dissipation capacitance (Note 3) 




35 




PF 


Note 3 : Cpo is the internal capacitance of the 1C calculated from operation supply current under no-load conditions, (per gate) 
The power dissipated during operation under no-load conditions is calculated using the foilowing formula: 

Pq ~ Cpo * Vcc* * fi'("loc ‘ Vcc 


Note 4 : Test Circuit 


iNPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following 
characteristics {^0%~90%): t^ = 6ns, tf = 6ns 

(2) The capacitance Cu inciudes stray wiring 
capacitance and the probe input capacitance. 


TIMING DIAGRAM 
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MITSUBISHI HIGH SPEED CMOS 

M74HC73P/FP/DP 

DUAL J-K FLIP-FLOP WITH RESET 


DESCRIPTION 

The M74HC73 is a semiconductor integrated circuit con¬ 
sisting of two negative-edge triggered J-K fiip flops with in¬ 
dependent control inputs. 

FEATURES 

• High-speed; 50MHz clock frequency typ. 

(Cl=15pF, Vcc=5V) 

• Low power dissipation: 10yuW/package, max 
(Vgc= 5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. min (Vcc=4.5V, 6V) 

• Capable of driving 10 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40—|-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC73 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS73. 

The M74HC73 contains two edge-triggered J-K flip flops, 
each circuit with independent clock input CK, direct reset 
input Rd, and both inputs J and K. 

When CK is high, the J and K signals can be read. When 
CK changes from high-level to low-level, the signals Just 


PIN CONFIGURATION (TOP VIEW) 


CLOCK INPUT -► 

DIRECT RESET INPUT ^1 -► 

INPUT K1 -► 

Vcc 

CLOCK INPUT CK2 — 

DIRECT RESET INPUT ^2 -► 

INPUT J2 ^ 

14P4 

Outline 14P2N 
14P2P 


rrt 

FT] 


u- 

E 

E 




K ^°0 
CK 
HJ 1 


mlc. 

HK.Rp 0| 




OUTPUTS 


^ J1 INPUT 

Ta]—Qi 
I 2 J—Q1 
TT] GND 

K2 INPUT 

J]-Q2 j 

_, _ OUTPL 

JJ—Q2 I . 


previousy input at J and K appear at outputs Q and Q in 
accordance with the function table given. When Rd is low, 
Q and Q will become low and high respectively, irrespec¬ 
tive of other inputs. When used as a J-K flip flop, ^ should 
be maintained at high-level. 

A unit, the M74HC107, having the same functions and elec¬ 
trical characteristics as the M74HC73 is also available. 

This offers easy mounting with pins 7 and 14 being GND 
and Vcc respectively. 
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MITSUBISHI HIGH SPEED CMOS 

M74HC73P/FP/DP 

DUAL J-K FLIP-FLOP WITH RESET 


FUNCTION TABLE (Note 1) 


1 Inputs 1 

1 Outputs 1 

Rd 


J 

K 

Q 

Q 

L 

X 

X 

X 

L 

H 

H 

i 

L 

L 

qO 

Q° 

H 

i 

L 

H 

L 

H 

H 

i 

H 

L 

H 

L 

H 

i 

H 

H 

Toggle 1 

H 

L 

X 

X 

Q° 

Q° 

H 

H 

X 

X 

Q° 

Q° 

H 

T 

X 

X 

Q° 

Q° 


Note 1 


t : Change from low to high 

i : Change from high to low 

X : Irrelevant 

Q° : Output state Q before clock Input changed 

Q” : Output state Q before clock input changed 

Toggle : Inversion state before clock input changed 


ABSOLUTE MAXIMUM RATINGS (Ta= —40—f-85“C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5—1-7. 0 

V 

V| 

Input voltage 


—0. 5~Vcc“l~0. 5 

V 

Vo 

Output voltage 


—0. 5—Vcc"l~0. 5 

V 

l|K 

Input protection diode current 

V|<0V 

-20 

mA 

V| > Vcc 

20 

Bi 

Output parasitic diode current 

Vo< OV 

-20 

mA 

Vo > Vcc 

20 

lo 

Output current per output pin 


±25 


Ice 

Supply/GND current 

Vcc. GND 

±50 


Pd 

Power dissipation 

(Note 2) 

500 

mW 

Tstg 

Storage temperature range 


-65~+150 

"C 


Note 2 : M74HC73FP, Tg = -40—|-60”C and Tg = 60~85”C are derated at -6mW/°C, 
M74HC73DP, Tg = -40—|-50"C and Tg = 50~85T: are derated at -5mW/°C. 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC73P/FP/DP 

DUAL J-K FLIP-FLOP WITH RESET 


RECOMMENDED OPERATING CONDITIONS (Ta=-40~+85"C) 


Symbol 

Parameter 

1 Limits , 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

2 


6 

V 



Input voltage 


Output voltage 

Operating temperature range 

Input risetime, falltime 

1 

Vcc = 2. OV 

Vcc = 4.5V 

Vcc = 6. OV 





ELECTRICAL CHARACTERISTICS 
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MITSUBISHI HIGH SPEED CMOS 

M74HC73P/FP/DP 

DUAL J-K FLIP-FLOP WITH RESET 


SWITCHING CHARACTERISTICS (Vcc = 5v, la = 25c) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

^max 

Maximum clock frequency 

Cl = 15pF (Note 4) 

30 



MHz 

tTLH 

Low-level to high-level and high-level to low-level 

output transition time 



10 

ns 

txHL 



10 

ns 

tpLH 

Low-level to high-level and high-level to low-level 
output propagation time (CK — Q, Q) 



28 

ns 

tpHL 



28 

ns 

tpLH 

Low-level to high-level and high-level to low-level 
output propagation time (Rd — Q, Q) 



34 

ns 

tpHL 



34 

ns 


SWITCHING CHARACTERISTICS (Vcc = 2 ~ 6 v Ta = -40~+85c) 





Limits 


Symbol 

Parameter 

Test conditions 


25"C 

-40~ 

-)-85“C 

Unit 




Vcc(V) 

Min 

Typ 

Max 

Min 

Max 





2.0 

5 



4 



fmax 

Maximum clock frequency 


4.5 

27 



21 


MHz 




6.0 

31 



24 






2.0 



75 


95 


Itlh 

Low-level to high-level and 


4.5 



15 


19 

ns 


high-level to low-level 


6.0 



13 


16 




2.0 



75 


95 


1th L 

output transition time 


4.5 



15 


19 

ns 




6.0 



13 


16 





2.0 



160 


195 


IpLH 

Low-level to high-level and 

CL = 50pF(Note4) 

4.5 



32 


39 

ns 


high-level to low-level 


6.0 



28 


34 



output propagation time 


2.0 



160 


195 


IPHL 

(CK-Q, Q) 


4.5 



32 


39 

ns 




6.0 



28 


34 





2.0 



195 


235 


IpLH 

Low-level to high-level and 


4.5 



39 


47 

ns 


high-level to low-level 


6.0 



34 


40 



output propagation time 


2.0 



195 


235 


tpHL 

(^-Q, Q) 

' 

4.5 



39 


47 

ns 




6.0 



34 


40 


C, 

Input capacitance 





10 


10 

PF 

CpD 

Power dissipation capacitance (Note 3) 




52 




PF 


Note 3 : CpD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions, (per flip flop) 
The power dissipated during operation under no-load conditions is caiculated using the following formula: 

Pd ~ CpD • Vcc^ ' fi'Mcc ■ Vcc 


TIMING REQUIREMENTS (Vcc = 2~6v. Ta = -40~+85c) 






Limits 


Symbol 

Parameter 

Test conditions 


25^ 

-40~ 

-1-85’C 

Unit 




Voc(V) 

Min 

Typ 

Max 

Min 

Max 





2.0 

80 



101 



tw 

CK, Rd pulse width 


4.5 

16 



20 


ns 




6.0 

14 



17 






2.0 

100 



125 




J, K setup time with 


4.5 

20 



25 



Isu 

respect to CK 





ns 

6.0 

17 

21 




2.0 

0 



0 




J, K hold time with 


4.5 







th 

respect to CK 


0 



0 

0 


ns 

6.0 



0 








2.0 

100 



125 



Irec 

Rd recovery time with 


4.5 

20 



25 


ns 

respect to CK 


6.0 

17 



21 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC73P/FP/DP 


DUAL J.K FLIP-FLOP WITH RESET 



MITSUBISHI 

ELECTRIC 






MITSUBISHI HIGH SPEED CMOS 

M74HC74P/FP/DP 


DUAL D-TYPE FLIP-FLOP WITH SET AND RESET 


DESCRIPTION 

The M74HC74 is a semiconductor integrated circuit con¬ 
sisting of two positive-edge triggered D-type flip flops with 
independent clock, data, and direct set and reset inputs. 

FEATURES 

• High-speed; (clock frequency)40MHz typ. 

(Cl=15pF, Vcc=5V) 

• Low power dissipation; 10//W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin; 30% of Vcc. niin (Vcc=4.5\/, OV) 

• Capable of driving 10 74LSTTL loads 

• Wide operating voltage range; \/cc=2~6\/ 

• Wide operating temperature range; Ta=—40—t-SS'C 

APPLICATION 

General purpose, for use in industriai and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC74 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS74. 

The M74HC74 contains two independent D-type flip flops 
with independent clock input CK, direct set input So and 
direct reset input Rq. 

When used as a D-type fiip flop, Sp and Rp should be 
maintained at high-level. When CK changes from low-level 
to high-level, the signals just previously input present at D 


PIN CONFIGURATION (TOP VIEW) 


DIRECT 
RESET INPUT 


DATA INPUT D1 


CLOCK INPUT CK1 ■ 


DIRECT 

SET INPUT ' 



DIRECT 

■ Ho^ reset INPUT 


■ 02 DATA INPUT 


■ CK2 CLOCK INPUT 


DIRECT 
SET INPUT 


14P4 

Outline 14P2N 
14P2P 


appears at outputs Q and Q in accordance with the function 
table given. 

Use of Sp and Rp perfnits direct R-S flip flop operation. 
When Sp and Rp are low, Q and Q will both become high. 
When Sp and Rp simultaneously become high , the condi¬ 
tion of Q and Q cannot be predetermined. 








MITSUBISHI HIGH SPEED CMOS 

IVI74HC74P/FP/DP 


DUAL D-TYPE FLIP-FLOP WITH SET AND RESET 


FUNCTION TABLE (Note 1) 


Inputs 

Outputs 

Sd 

Ro 

CK 

D 

Q 

Q 

L 

H 

X 

X 

H 

L 

H 

L 

X 

X 

L 

H 

L 

L 

X 

X 

H* 

H* 

H . 

H 

L 

X 

Q° 

QO 

H 

H 

t 

H 

H 

L 

H 

H 

t 

L 

L 

H 

H 

H 

H 

X 

Q° 

QO 

H 

H 

i 

X 

QO 

Q° 


Note 1 


X : Irrelevant 

t : Change from low to high 

i : Change from high to low 

Q° : Output state Q before clock Input changed 

Q° ; Output state Q^fore clock input c^^anged _ 

* '■ Wher^D and Rd are low, Q and Q will become both high, yvhen So 
and Ro simultaneously become high the condition of Q and Q cannot 
be predetermined. 


ABSOLUTE MAXIMUM RATINGS (Ta = —40—l-85“C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5—1-7. 0 

V 

v. 

Input voltage 


—0. 5~Vcc+0, 5 

V 

Vo 

Output voltage 


—0, 5~Vcc+0,5 

V 


Input protection diode current 

Vi< OV 

-20 

mA 

Vi > Vcc 

20 

loK 

Output parasitic diode current 

Vo<0V 

-20 


Vo > Vcc 

20 

lo 

Output current per output pin 


. ±25 

mA 

Icc 

Supply/QND current 

Vcc, QND 

±50 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 

Tstg 

Storage temperature range 

_^_ 

-65~-f-150 

•c 


Note 2 : M74HC74FP, Ta = —40—hOOC and Ta = 60~85”C are derated at —6mW/"C. 

M74HC74DP, Tg = -40~+50'C and Tg = 50~85'C are derated at -5mW/"C. 
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MITSUBISHI HIGH SPEED CMOS 

M74HC74P/FP/DP 

DUAL D-TYPE FLIP-FLOP WITH SET AND RESET 


RECOMMENDED OPERATING CONDITIONS (Ta =-4o~+85t:) 



ELECTRICAL CHARACTERISTICS 











































MITSUBISHI HIGH SPEED CMOS 

M74HC74P/FP/DP 

DUAL D-TYPE FLIP-FLOP WITH SET AND RESET 


SWITCHING CHARACTERISTICS (Vcc = 5v.Ta = 25ic) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

fmax 

Maximum clock frequency 

CL = 15pF(Note4) 

’ 

30 



MHz 

fyuH 

Low-level to high-level and high-level to low-level 

output transition time 



10 

ns 

Ithl 



10 

ns 

tpLH 

Low-level to high-level and high-level to low-level 
output propagation time (CK — Q, Q) 



30 

ns 

tpHL 



30 

ns 

tpLH 

Low-level to high-level and high-level to low-level 
output propagation time (Sd, Rd — Q, Q) 



40 

ns 

fpHL 



40 

ns 


SWITCHING CHARACTERISTICS (Vcc = 2~6v.Ta = -4o~+85C) 





Limits 


Symbol 

Parameter 

Test conditions 


25’C 

-40~ 

-I-851C 















2.0 

5 


■■■ 

4 



Imax 

Maximum clock frequency 


4.5 

27 



21 


MHz 




6.0 

32 


bH 

25 






2.0 







trLH 

Low-level to high-level and 


4.5 






ns 


high-level to low-level 


6.0 









2.0 





95 


Ithl 

output transition time 


4.5 





19 





6.0 





16 





2.0 



175 




tpLH 

Low-level to high-level and 

CL=50pF(Note4) 

4.5 



35 


■I 



high-level to low-level 


6.0 



30 





output propagation time 


2.0 



175 



mm 

tpHL 

(CK-Q, Q) 


4.5 



35 







6.0 



30 


Hi 

■1 




2.0 





290 

H 

tpLH 

Low-level to high-level and 


4.5 





58 



high-level to low-level 


6.0 





49 



output propagation time 


2.0 





290 


fpHL 

(Sd, Rd Q) Q) 


4.5 





58 





6.0 





49 


c, 

Input capacitance 


BIB 

bbi 




10 

PF 

CpD 

Power dissipation capacitance (Note 3) 




47 




PF 


Note 3 : CpD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions.(per flip-flop) 
The power dissipated during operation under no-load conditions is calculated using the following formula: 

Pd = CpD • Vcc^ • fi+lcc ' Vcc 


Note 4 : Test Circuit 


(1) The pulse generator (PG) has the following 
characteristics {^0%~90%): tr = 6ns, tf = 6ns 

(2) The capacitance Cl includes stray wiring 
capacitance and the probe input capacitance. 


INPUT Vcc OUTPUT 

Q 9 0 




ni IT 

PG 




UU 1 

1 


500 




)GND 

ifr 


=^Cl 
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MITSUBISHI HIGH SPEED CMOS 

M74HC74P/FP/DP 

DUAL D-TYPE FLIP-FLOP WITH SET AND RESET 


TIMING REQUIREMENTS {Vcc = 2~6v,Ta = -4o~+85C) 




















MITSUBISHI HIGH SPEED CMOS 

M74HC75P/FP/DP 

DUAL 2-BIT TRANSPARENT LATCH 


DESCRIPTION 

The M74HC75 is a semiconductor integrated circuit con¬ 
sisting of four bistable latches with outputs Q and Q. 

FEATURES 

• High-speed: 14ns typ. (Cu=15pF, Vcc=5V) 

• Low power dissipation: lO^uW/package, max 
(Vcc=5V, Ta=25'’C, quiescent state) 

• High noise margin: 30% of Vcc. rnin (Vcc=4.5V, OV) 

• Capable of driving 10 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40—|-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC75 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS75. 

The use of buffered outputs Q and Q improves the input to 
output transfer characteristics and minimizes output impe¬ 
dance variations with respect to input voltage variations. 

The M74HC75 has four D-type lafches, and is provided with 
latch enable inputs LE common to two circuits each. When 
LE is high, the data from the data input D will appear in the 
outputs Q and Q. When the D signal changes, the signal 
that appears in outputs Q and Q also will change. When LE 
changes from high to low, the status of D immediately be¬ 
fore the change will be latched. While LE is low, Q and Q 
will not change even if D changes. 

A unit, the M74HC375 having the same functions and elec- 



■mm 


mmuHi 




^m 




ISI 

ii 

^9 




m 




PIN CONFIGURATION (TOP VIEW) 


[T 

iDOa —|T 
lD 1 a-*[T 


LATCH ENABLE i pu -► FT 
INPUT LIL 

Vcc [£ 

iDOb — 

DATA INPUTS 

loib —|T 

OUTPUT oTb *- [T 


0 

LE 

D 1H 


LE 


D 1 
0 


LE ° 
P_1 


jeJ—QOa I 
^-»Q1a OUTPUTS 

■in1 Fa latch ENABLE 
INPUT 

TU GND 

TT]—^ 

QOb 
Qlb 


16P4 

Outline 16P2N 
16P2P 


trical characteristics as the M74HC75 is also available. This 
offers easy mounting with pin 8 and 16 being GND and Vcc 
respectively. 


FUNCTION TABLE (Note 1) 


1 Inputs 1 

1 Outputs 1 

LE 

D 

Q 

Q 

H 

H 


L 

H 

L 

_ 

H 

L 

X 

Q° 



Note 1 : Q“, ^ : Output state Q, Q before input condition is set 
X : Irrelevant 
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MITSUBISHI HIGH SPEED CMOS 

M74HC75P/FP/DP 

DUAL 2-BIT TRANSPARENT LATCH 


ABSOLUTE MAXIMUM RATINGS (Ta = —40—1-85“C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5—1-7. 0 

V 

V, 

Input voltage 


—0. 5~Vcc"l“0. 5 

V 

Vo 

Output voltage 


—0. 5~Vcc*l"0' 5 

V 


Input protection diode current 

V| < ov 

-20 

mA 

V| > Vcc 

20 


Output parasitic diode current 

Vo < OV 

-20 


Vo > Vcc 

20 


Output current per output pin 


±25 

mA 

Ice 

Supply/GND current 

Vcc, GND 

±50 


Pd 

Power dissipation 

(Note 2) 

500 

mW 

Tstg 

Storage temperature range 


-65—hi 50 

°C 


Note 2 : M74HC75FP. Ta = -40—|-70“C and Ta = 70~85“C are derated at -6mW/°C. 

M74HC75DP, Ta = -40—|-50“C and Ta = 50~85“C are derated at -5mW/“C. 



ELECTRICAL CHARACTERISTICS 


Symbol 

Parameter • 

Test conditions 

Vcc(V) 

V|H 

High-level Input voltage 

Vo = 0.1V, Vcc- 
1 lo 1 = 20/iA 

-0.1V 

2.0 

4.5 

6.0 

V,L 

Low-level Input voltage 

Vo = 0. IV, Vcc- 
1 lo 1 = 20//A 

-0.1V 

2.0 

4.5 

6.0 

VoH 

High-level output voltage 

v, = ViH, V,L 

loH = —20/iA 

Iqh ~ ~20/iA 
loH ” 20//A 

loH = —4.0mA 
loH = —5.2mA 

2.0 

4.5 

6.0 

4.5 

6.0 

VoL 

Low-level output voltage 

V| = ViH, ViL 

Iql “ 20/^ A 
loL = 20a* A 
loL “ 20a*A 
loL = 4.0mA 
loL = 5.2mA 

2.0 

4.5 

6.0 

4.5 

6.0 



High-level Input current 


Low-level Input current 


Quiescent supply current 


Vi = Vcc, GND, lo = 0^A 



-1.0 //A 


//A 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC75P/FP/DP 


DUAL 2-BIT TRANSPARENT LATCH 


SWITCHING CHARACTERISTICS (Vcc = sv, Ta = 251 c) 


Low-level to high-level and high-level to low-level 
output transition time 

Low-level to high-level and high-level to low-level 
output propagation time (D — Q) 

Low-level to high-level and high-level to low-level 
output propagation time (D — Q) 

Low-level to high-level and high-level to low-level 
output propagation time (LE — Q) 

Low-level to high-level and high-level to low-level 
output propagation time (LE — Q) 




Cl= 15pF(Note4) 


SWITCHING CHARACTERISTICS (Vcc = 2~6V, Ta = -40—1-8510) 




tyuH Low-level to high-level and 


trHL output transition time 


Low-level to high-level and 
high-level to low-level 
output propagation time 
(D-Q) 


Low-level to high-level and 
high-level to low-level 
output propagation time 
(D-Q) 


Low-level to high-level and 
high-level to low-level 
output propagation time 
(LE-Q) 


Low-level to high-level and ' 

high-level to low-level 
output propagation time 
(LE-Q) 


Input capacitance 


Power dissipation capacitance (Note 3) 


CpD is the internal capacitance of the iC calcuiated from operation supply current under no-load conditions, (per latch) 
The power dissipated during operation under no-load conditions is calculated using the foiiowing formuia: 

Pd — CpD ' Vcc^ ' fi"l"lcc " Vcc 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC75P/FP/DP 

DUAL 2-BIT TRANSPARENT LATCH 


TIMING REQUIREMENT (Vcc = 2~6v, Ta = -40~+85c) 


■m 



Limits 



Parameter 

Test conditions 


25t 

-40~ 

+85T: 

Unit 

mm 



Vcc(V) 

Min 

Typ 

Max 







2.0 

80 


■■M 

100 






4.5 

16 



20 






6.0 

14 


mi 

18 


■■ 




2.0 






im 


D setup time with 


4.5 







tsu 

_ 






respect to LE 


6.0 





jj^B 





2.0 

5 


mmim 





D hold time with 


4.5 







th 

respect to LE 


5 





ns 

6.0 



5 

HIHH 






Note 4 : Test Circuit 


INPUT Vcc OUTPUT 



(1) The pulse generator (PQ) has the following 
characteristics (10%~90%): tr = 6ns, tf = 6ns 

(2) The capacitance Cl includes stray wiring 
capacitance and the probe input capacitance. 


TIMING DIAGRAM 






















MITSUBISHI HIGH SPEED CMOS 

M74HC76P/FP/DP 

DUAL J-K FLIP-FLOP WITH SET AND RESET 


DESCRIPTION 

The M74HC76 is a semiconductor integrated circuit con¬ 
sisting of two negative-edge triggered J-K fiip fiops with in¬ 
dependent control inputs. 

FEATURES 

• High-speed: 50MHz clock frequency typ. 

(Cl=15pF, Vcc=5V) 

• Low power dissipation: 10//W/package, max 
(Vcc~5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. min (Vcc=4.5V, 6V) 

• Capable of driving 10 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6\/ 

• Wide operating temperature range: Ta=—40—|-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC76 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS76. 

The M74HC76 contains two edge-triggered J-K flip flops, 
each circuit with independent clock input'^, direct set in¬ 
put So and direct reset input Rq, and both inputs J and K. 
When CK is high, the J and K signals can be read. When 
CK changes from high-level to low-level, the signals just 
previously input at J and K appear at outputs Q and Q in 



accordance with the function table given. Use of Sq and Rq 
permits direct R-S flip flop operation. When Sd and Rd are 
low, Q and Q will both become high but when So and Rd 
simultaneously become high, the condition of Q and Q can¬ 
not be predetermined. When used as a J-K flip flop, Sd 
and Rd should be maintained at high-level. 

A unit, the M74HC112, having the same functions and elec¬ 
trical characteristics as the M74HC76 is also avaiable. This 
offers easy mounting with pin 8 and 16 being GND and Vcc 
respectively. 
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MITSUBISHI HIGH SPEED CMOS 


M74HC76P/FP/DP 


DUAL J-K FLIP-FLOP WITH SET AND RESET 


FUNCTION TABLE (Note 1) 


Inputs 

Outputs 

Sd 

Rd 


J 

K 

Q 

Q 

L 

H 

X 

X 

X 

H 

L 

H 

L 

X 

X 

X 

L 

H 

L 

L 

X 

X 

X 

H* 

H* 

H 

H 

i 

L 

L 

Q° 

Q“ 

H 

H 

; 

L 

H 

L 

H 

H 

H 

i 

H 

L 

H 

L 

H 

H 

i 

H 

H 

Toggle 

H 

H 

L 

X 

X 

Q° 

Q° 

H 

H 

H 

X 

X 

Q“ 

Q° 

H 

H 

T 

X 

X 

Q° 

qo 


Note 1 t 

X 

QO 

0 ° 

Toggle 

* 


Change from low to high 
Change from high to low 
Irrelevant 

Output state Q before clock input changed 
Output state Q before clock Input changed 

Inversi^ state before clock input^hanged _ _ 

When Sd and Rq are low, Q and Q b^omes high. When So and Ro become high 
simultaneously the condition of Q and Q cannot be predetermined. 


ABSOLUTE MAXIMUM RATINGS (Tg = —40—)-85”C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 


Vcc 

Supply voltage 


-0. 5—h7. 0 

V 

V, 

Input voltage 


-0. 5~Voc+0.5 

V 

Vo 

Output voltage 


-0. B—Vec+O. 5 

V 

m 

Input protection diode current 

V, <0V 

-20 


V, > Vcc 

20 

loK 

Output parasitic diode current 

Vo<0V 

-20 


Vo ^ Vcc 

20 


Output current per output pin 


±25 


Ice 

Supply/GNO current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 

ESSHI 

Storage temperature range 


-65—1-150 

r 


Note 2 ; M74HC76FP, Tg = —40~+70°C and Tg = 70~85”C are derated at —6mW/°C, 
M74HC76DP, Tg = —40~+50”C and Tg = 50~85'C are derated at —5mW/°C. 
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MITSUBISHI HIGH SPEED CMOS 

M74HC76P/FP/DP 

DUAL J-K FLIP-FLOP WITH SET AND RESET 


RECOMMENDED OPERATING CONDITIONS (Ta = -40~+85C) 


Supply voltage 


Input voltage 


Output voltage 


Operating temperature range 


I Voc = 2.0V 

Input risetime, falltime 




ELECTRICAL CHARACTERISTICS 



SWITCHING CHARACTERISTICS ( Vcc = 5 v. Ta = 25r) 



Parameter 

Test conditions 

^max 

Maximum clock frequency 


txLH 

Low-level to high-level and high-level to low-level 


txHL 

output transition time 


tpLH 

Low-level to high-level and high-level to low-level 


tpHL 

output propagation time (CK — Q, Q) 

CL=15pF(Note4) 

tpLH 

Low-level to high-level and high-level to low-level 


tpHL 

output propagation time (Rd — Q, Q) 


tpLH 

Low-ievel to high-level and high-level to low-level 


tpHL 

output propagation time (Sd ~ Qi Q) 



Max 

Unit 


MHz 

10 

ns 

10 

ns 

26 

ns 

26 

ns 


ns 

33 

ns 

33 

ns 

33 

ns 


ELECTRIC 
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MITSUBISHI HIGH SPEED CMOS 

M74HC76P/FP/DP 


DUAL J-K FLIP-FLOP WITH SET AND RESET 


SWITCHING CHARACTERISTICS ( Vcc = 2~6v, Ta = - 4 o~+ 85 c) 





Limits 


Symbol 

Parameter 

Test conditions 


25t 

-40~ 

-|-85”C 

Unit 




Voc(V) 

Min 

Typ 

Max 

Min 

Max 





2.0 

5 



4 



fmax 

Maximum clock frequency 


4.5 

27 



21 


MHz 




6.0 

31 



24 






2.0 



75 


95 


txLH 

Low-level to high-level and 


4.5 



15 


19 



high-level to low-level ■ 


6.0 



13 


16 




2.0 



75 


95 

mm 

fxHL 

output transition time 


4.5 



15 


19 





6.0 



13 


16 

WM 




2.0 



150 


180 


tpi_H 

Low-level to high-level and 


4.5 



30 


36 

ns 


high-level to low-level 


6.0 



26 


32 



output propagation time 


2.0 



150 


180 


tpHL 

(CK-Q, Q) 

CL = 50pF(Note4) 

4.5 



30 


36 





6.0 



26 


32 

m 




2.0 



190 


230 

Ml 

fpLH 

Low-level to high-level and 


4.5 



38 


46 



high-level to low-level 


6.0 



33 


40 



output propagation time 


2.0 



190 


230 

M 

fpHL 

(R^-Q, Q) 


4.5 



38 


46 





6.0 



33 


40 





2.0 



190 


230 


tpLH 

Lpw-level to high-level and 


4.5 



38 


46 

ns 


high-level to low-level 


6.0 



33 


40 



output propagation time 


2.0 



190 


230 


tpHL 

(S^-Q, Q) 


4.5 



38 


46 





6.0 



33 


40 


C| 

Input capacitance 





10 


10 

PF 

CpD 

Power dissipation capacitance (Note 3) 




56 




PF 


Note 3 : Cpo Is the internal capacitance of the 1C calculated from operation supply current under no-load conditions, (per flip flop) 
The power dissipated during operation under no-load conditions is calculated using the following formula: 

Pd = CpD • Vcc^ • f|+lcc ■ Vcc 







































MITSUBISHI HI6H SPEED CMOS 

M74HC76P/FP/DP 


Note A • Test Circuit 


DUAL J-K FLIP-FLOP WITH SET AND RESET 


Vcc OUTPUT 






PG 






DUT 


son 

J 

Agnd 1 


{1)The pulse generator (PQ) has the following 
characteristics (10%~90%): tr = 6ns. tf = 6ns 
(2) The capacitance Cl includes stray wiring 
capacitance and the probe Input capacitance. 


TIMING DIAGRAM 
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MITSUBISHI HIGH SPEED CMOS 

M74HC85P/FP/DP 

4-BIT MAGNITUDE COMPARATOR 


DESCRIPTION 

The M74HC85 is a semiconductor intergrated circuit con¬ 
sisting of a 4-bit digital comparator. 

FEATURES 

• High-speed: 21ns typ. (Cl=15pF, Vcc=5\/) 

• Low power dissipation: 20//W/package, max 
(Vcc—SV, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. min (Vcc=4.5V, 6V) 

• Capable of driving 10 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40—|-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC85 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS85. 


PIN CONFIGURATION (TOP VIEW) 

COMPARISON n-l _ rr 
INPUT LL 







I 



1 A<Bln-*|T 

— 

B3 

A<Bin A3 

— 



CASCADE 1 . rr 

INPUTS A—Bin-»L3_ 

— 

A-Bin B2 

— 



1 A>Bln-*(T 

— 

A>Bin A2 

— 



1 A>Bout*-r5~ 

— 

A>Bout A1 

— 


COMPARISON 

INPUTS 

OUTPUTS A=B0Ut<^|T 

— 

A—Bout B1 

— 



1 A<Bout-^|T 

— 

A < Bout AO 
BO 

— 



GND [T 


1_ 


T]*-bo 






16P4 

Outline 16P2N 
16P2P 



A>Bin, A=Bin and A<Bin can be connected in cascade to 
increase the number of bits. (Refer to Application Exampie) 


When two 4-bit binary A and B are applied to comparison 
inputs A0~A3, B0~B3, and cascade input A=Bin is high, 
the values will be compared and the appropriate output A> 
Bout, A=Bout or A<Bout will become high. Cascade inputs 


LOGIC DIAGRAM 


OUTPUTS 


A > Bout A < Bout A=Bout Vcc 



COMPARISON INPUTS CASCADE INPUTS 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HCS5P/FP/DP 

4-BIT MAGNITUDE COMPARATOR 


FUNCTION TABLE (Note 1) 


Inputs 

Outputs ' 

A3, B3 

A2, B2 

A1, B1 

AO, BO 

A>Bin 

A<Bin 

A=Bin 

A > Bout 

A< Bout 

A=Bout 


X 

X 

X 

X 

X 

X 

H 

L 

L 

A3<B3 

X 

X 

X 

X 

X 

X 

L 

H 

L 

A3=B3 

A2>B2 

X 

X 

X 

X 

X 

H 

L 

L 

A3=B3 

A2<B2 

X 

X 

X 

X 

X 

L 

H 

L 

A3=B3 


A1>B1 

X 

X 

X 

X 

H 

L 

L 

CO 

m 

II 

CO 

< 


A1<B1 

X 

X 

X 

X 

L 

H 

L 

CO 

GQ 

CO 

A2=B2 


AO>BO 

X 

X 

X 

H 

L 

L 

A3=B3 

A2=B2 

A1=B1 


X 

X 

X 

. L 

H 

L 

CO 

m 

II 

CO 

< 

CM 

ffl 

II 

CM 

< 

A1=B1 

o 

CQ 

II 

o 

< 

H 

L 

L 

H 

L 

L 

A3=B3 

A2=B2 

A1 = B1 

A0=B0 

L 

H 

L 

L 

H 

L 

A3=B3 

CM 

m 

II 

Csl 

< 

A1 = B1 

> 

o 

II 

CD 

O 

X 

X 

H 

L 

L 

H 

A3=B3 

A2=B2 

A1=B1 

AO=BO 

H 

H 

L 

L 

L 

L 

A3=B3 

A2=B2 

A1=B1 

A0=B0 

L 

L 

L 

H 

H 

L 


Note 1 : X: Irrelevant 


ABSOLUTE MAXIMUM RATINGS (Ta = —40—|-85”C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5—1-7. 0 

V 

V| 

Input voltage 


-0. 5~Vtic+0. 5 

V 

Vo 

Output voltage 


—0. 5'—Vcc+0- 5 

V 


Input protection diode current 

Vi < OV 

-20 

mA 

V, > Vcc 

20 

loK 

Output parasitic diode current 

Vo<0V 

-20 

mA 

Vo > Vcc 

20 

lo 

Output current per output pin 


±25 


Ice 

Supply/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 


Storage temperature range 


-65—1-150 

x: 


Note 2 ; M74HC85FP, Ta = —40—|-70°C and Ta = 70~85°C are derated at —6mW/'C. 

M74HC85DP, Ta = —40~+50°C and Ta = SO—SS'C are derated at —5mW/"C. 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC85P/FP/DP 

4-BIT MAGNITUDE COMPARATOR 


RECOMMENDED OPERATING CONDITIONS {Ta = -40~+85c; 



Symbol 

Parameter 

Min 

Vcc 

Supply voltage 

2 

V, 

Input voltage 

0 

Vo 

Output voltage 

0 



Operating temperature range 


Input rise time, fall time 


Vcc = 2. OV 
Vcc =" 4.5V 
Vcc = 6. OV 




ELECTRICAL CHARACTERISTICS 



SWITCHING CHARACTERISTICS ( Vcc = 5 v. Xa = 25 c) 







































MITSUBISHI HIGH SPEED CMOS 

IVI74HC85P/FP/DP 

4-BIT MAGNITUDE COMPARATOR 


SWITCHING CHARACTERISTICS ( Vcc = 2~6v. la = -40~+85 c) 





. Limits 


Symbol 

Parameter 

Test conditions 


25X3 

-40~ 

-)-851C 

Unit 




Vcc(V) 

Mtn 

Typ 

Max 

Min 

Max 








mm 


95 


txLH 

Low-level to high-level and 







19 

ns 


high-level to low-level 





13 


16 




2.0 







tjHL 

output transition time 


4.5 



■9 



ns 




6.0 



13 


16 








BUS 


290 



Low-level to high-level and 





WM 


58 

ns 


high-level to low-level 







49 



output propagation time 







290 



(A, B — A > Bout, A < Bout) 







58 

ns 









49 





2.0 







fpLH 

Low-level to high-level and 


4.5 








high-level to low-level 


6.0 








output propagation time 





200 





(A, B — A = Bout) 





40 






CL=50pF(Note4) 




34 


■9 

■1 



KQI 






Hi 


Low-level to high-level and 







19 



high-level to low-level 


6.0 



30 





output propagation time 









tpHL 

(A < Bin, A = Bin - A > Bout) 







IB 










H99 





2.0 








Low-level to high-level and 


4.5 





19 

ns 


high-level to low-level 


6.0 





WBm 



output propagation time 


2.0 





mi 



(A > Bin, A = Bin - A < Bout) 












MM 










■MS 







tpLH 

Low-level to high-level and 










high-level to low-level 










output propagation time 


2.0 








(A = Bin — A = Bout) 








ns 











c, 

Input capacitance 





10 


10 

PF 

CpD 

Power dissipation capacitance (Note 3) 




81 




PF 


Note 3 : CpQ is the internal capacitance of the 1C calculated from operation supply current under no-load conditions. 
The power dissipated during operation under no-load conditions is calculated using the following formula : 
Pd = Cpo • Vcc^ • fi+lcc ' Vcc 


Note 4 : Test Circuit 


INPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following 
characteristics (10%~90%): tr = 6ns, tf = 6ns 

(2) The capacitance Cl includes stray wiring 
capacitance and the probe input capacitance. 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC85P/FP/DP 

4-BIT MAGNITUDE COMPARATOR 


TIMING DIAGRAM 


A, B, A>Bin, 
A=B, A<Bin 


A > Bout, A=Bout, 
A<Bout 
(Synchronous output) 


A > Bout, A=Bout. 

A<Bout 
(Reverse synchronous 

output) 






MITSUBISHI HIGH SPEED CMOS 

M74HC86P/FP/DP 

QUADRUPLE 2-INPUT EXCLUSIVE OR GATE 


DESCRIPTION 

The M74HC86 is a semiconductor integrated circuit con¬ 
sisting of four 2-input exciusive OR gates. 

FEATURES 

• High-speed: 9ns typ. (Cu=15pF, Vcc=5V) 

• Low power dissipation: S/zW/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc, min (Vcc=4.5V, 6V) 

• Capabie of driving 10 74LSTTL ioads 

• Wide operating voitage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40~-|-85°C 

APPLICATION 

Generai purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC86 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS86. 

Buffered outputs Y improve input-to-output transfer charac¬ 
teristics and reduce to a minimum output impedance varia¬ 
tions with respect to input voltage variations. 

When both inputs A and B are either high or low, the output 
Y will become low, and when the level of A and B are 
opposite, Y will become high. 


FUNCTION TABLE 


Inputs 

Output 

A 

B 

Y 

L 

L 

L 

H 

L 

H 

L 

H 

H 

H 

H 

L 


PIN CONFIGURATION (TOP VIEW) 

/ai-E 

INPUTS -1 


13 Vcc 


[bi-IT 



• INPUTS 

OUTPUT Y1 — |T 

9ral 



rA2-[T 

INPUTS 


SQ 

OUTPUT 

[b 2 -[T 

wUS 


■ INPUTS 

OUTPUT Y2 «-|T 


TJ^asJ 

GND ^ 

14P^ 

Y3 

1 

OUTPUT 

Outline 14P2N 
14P2P 



LOGIC DIAGRAM (EACH GATE) 


IN¬ 

PUTS 


‘ °—^‘^“1 -- 






H>>-' 


OUT¬ 

PUT 


ABSOLUTE MAXIMUM RATINGS (Ta = —40—|-85”C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5—1-7. 0 

V 

v. 

Input voltage 


—0. 5—Vec+O. 5 

V 

Vo 

Output voltage 


—0. 5—Vcc"t"0.5 

V 

IlK 

Input protection diode current 

Vi < OV 

-20 

mA 

Vi > Vcc 

20 

loK 

Output parasitic diode current 

Vo < OV 

-20 

mA 

Vo ^ Vcc 

20 

lo 

Output current per output pin 


±25 


Ice 

Supply/GND current 

Vcc. GND 

±50 


Pd 

Power dissipation 

(Note 1) 

500 


Tstg 

Storage temperature range 


-65—1-150 

r 


Note 1 : M74HC86FP, Ta = —40—|-60°C and Ta = 60~85”C are derated at—6mW/”C. 

M74HC86DP, Ta = -40—|-50°C and Tg = 50~85°C are derated at -5mW/°C. 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC86P/FP/DP 

QUADRUPLE 2-INPUT EXCLUSIVE OR GATE 


RECOMMENDED OPERATING CONDITIONS (Ta =- 4 o~+ 85 c) 




Limits 




Min 

Typ 

Max 


Vcc 

Supply voltage 

2 


6 

V 

V, 

Input voltage 

0 


Vcc 

V 

Vo 

Output voltage 

0 


Vcc 

V 

"•"oDr 

Operating temperature range 

-40 


+85 

°c 


Vcc = 2. OV 

0 


1000 


tr, tf 

Input risetime, falltime Vcc = 4.5V 

0 


500 

ns 


Vcc = 6. OV 

0 


400 



ELECTRICAL CHARACTERISTICS 










































MITSUBISHI HIGH SPEED CMOS 

M74HC86P/FP/DP 

QUADRUPLE 2.INPUT EXCLUSIVE OR GATE 


SWITCHING CHARACTERISTICS (Voc = 2 ~ 6 v. la = -4o~+85ic) 





Limits 


Symbol 

Parameter 

Test conditions 


25”C 

-40~ 

-t-85'C 





Vcc(V) 

Min 

Typ 

Max 

Min 

Max 








MM 


95 


trLH 

Low-level to high-level and 





■a 


19 



high-level to low-level 





13 


16 




2.0 


■m 

ra 





output transition time 


4.5 









Cu = 50pF(Note3) 

6.0 



MM 






2.0 








Low-level to high-level and 


4.5 



■1 





high-level to low-level 


6.0 



20 J 

BH 





2.0 


■m 

HI 




tpHL 

output propagation time 


4.5 



HI 







6.0 



20 




C| 

Input capacitance 





10 


10 

PF 

CpD 

Power dissipation capacitance ('ffote 2) 




41 




PF 


Note 2 : CpD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions.(per gate) 
The power dissipated during operation under no-load conditions is calculated using the following formula; 

Pp “ CpD • Vcc^ * f|"i“lcc * Vcc 


Note 3 : Test Circuit 


INPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following 
characteristics (10%~90%); tr = 6ns, tf = Sns 

(2) The capacitance Cu includes stray wiring 
capacitance and the probe input capacitance. 


TIMING DIAGRAM 



Vcc 

GND 


Vcc 


GND 


VoH 


Vou 
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MITSUBISHI HIGH SPEED CMOS 


M74HC107P/FP/DP 

DUAL J-K FLIP-FLOP WITH RESET 


DESCRIPTION 

The M74HC107 is a semiconductor integrated circuit con¬ 
sisting of two negative-edge triggered J-K flip flops with in¬ 
dependent control inputs 

FEATURES 

• High-speed: 50MHz clock frequency typ. 

(Cl=15pF. Vcc=5V) 

• Low power dissipation: 10//W/package, max 
(Vcc=5V, Ta=25''C, quiescent state) 

• High noise margin: 30% of Vcc. min (Vcc=4.5V, 6V) 

• Capable of driving 10 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=— 40~+85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC107 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS107. 

The M74HC107 contains two edge-triggered J-K flip flops, 
each circuit with independent clock input CK, direct reset 
input Rq, and both inputs J and K. 

When CK is high, the J and K signals can be read. 

When CK changes from high-level to low-level, the signals 
just previously input at J and K appear at outputs Q and Q 


PIN CONFIGURATION (TOP VIEW) 



OUTPUTS 


direct 
RESET INPUT 

171 ^1 CLOCK INPUT 

^•^K2 INPUT 
DIRECT 

_IUJ «- HdZ RESEJ ll^pyy 
T] CK2 CLOCK INPUT 
^—J2 INPUT 


14P4 

Outline 14P2N 
14P2P 


in accordance with the function table given. When Rd is 
low, Q and Q will become low and high respectively, 
irrespective of other inputs. When used as a J-K flip flop, 
Rd should be maintained at high-level. 

M74HC107 is the same functions and electrical characteris¬ 
tics as M74HC73, differing only pin connections. 
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MITSUBISHI HIGH SPEED CMOS 

M74HC107P/FP/DP 

DUAL J-K FLIP-FLOP WITH RESET 


FUNCTION TABLE (Note 1) 



Note 1 : t : Change from low to high 

i ; Change from high to low 

X : Irrelevant 

Q° : Output state Q before clock Input changed 

Q° : Output state Q before clock Input changed 

Toggle : Inversion state before clock input changed 


ABSOLUTE MAXIMUM RATINGS (Ta = —40—|-85”C, unless otherwise noted) 


Symbol 

Parameter 

I Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5—1-7. 0 

V 

V, 

Input voltage 


—0. 5—Vcc+0- 5 

V 

Vo 

Output voltage 


—0. 5—Vcc"l“0- 5 

V 

n 

Input protection diode current 

V|<0V 

-20 

mA 


20 

Bl 

Output parasitic diode current 

Vo<0V 

-20 


Vo ^ Vcc 

20 

lo 

Output current per output pin 


±25 

mA 

Ice 

Supply/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 

Tstg 

Storage temperature range 


-65—hi 50 

'C 


Note 2 : M74HC107FP, Ta = -40—|-60”C and Ta = 60~85’C are derated at -6mW/’C. 

M74HC107DP, Tg = -40~+50°C and Tg = 50~85’C are derated at -5mW/"C. 


RECOMMENDED OPERATING CONDITIONS (Ta=-40—|-85”C) 
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MITSUBISHI HIGH SPEED CMOS 


IVI74HC107P/FP/DP 

DUAL J-K FLIP-FLOP WITH RESET 


ELECTRICAL CHARACTERISTICS 




SWITCHING CHARACTERISTICS (Vcc = 5v.Ta = 25C) 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC107P/FP/DP 

DUAL J-K FLIP-FLOP WITH RESET 


SWITCHING CHARACTERISTICS (Vcc = 2~6v. la = -4o~+85ic) 




;-1 

Limits 1 


Symbol 

Parameter 

Test conditions 


251C 1 

-40~ 

■f851C 

Unit 




Vcc(V) 

Min 

Typ 1 

Max 1 

Min 1 

Max 





2.0 

5 



■■ 

■■1 


fmax 

Maximum clock frequency 


4.5 

27 



HI 


MHz 




6.0 

31 



Hi 






2.0 



Hi 


95 


tjLH 

Low-level to high-level and 


4.5 



mm 


19 

ns 


high-level to low-level 


6.0 



13 


16 




2.0 



■B 


95 


txHL 

output transition time 


4.5 



mm 


19 

ns 




6.0 



13 


16 





2.0 



126 


160 


tpLH 

Low-level to high-level and 

Cl = 50pF (Note 4) 

4.5 



25 


32 

ns 


high-level to low-level 


6.0 



21 


27 



output propagation time 


2.0 



126 


160 


tpHU 

(^-Q, Q) 


4.5 



25 


32 

ns 




6.0 



21 


27 





2.0 



155 


194 


tpLH 

Low-level to high-level and 


4.5 



31 


39 

ns 


high-level to low-level 


6.0 



26 


32 



output propagation time 


2.0 



155 


194 


tpHL 

1 

p 

OI 


4.5 



31 


39 

ns 




6.0 



26 


32 


Cl 

Input capacitance 





10 


10 

pF 

CpD 

Power dissipation capacitarrce (Note 3) 




55 




PF 


Note 3 : Cpo is the internal capacitance of the 1C calculated from operation supply current under no-load conditions, (per flip flop) 
The power dissipated during operation under no-load conditions is calculated using the following formula; 

Po = CpD • Vcc* • fi+lcc * Vcc 


TIMING REQUIREMENTS (Vcc = 2~6v. Ta = -4o~+85r) 





















































































MITSUBISHI HIGH SPEED CMOS 

M74HC107P/FP/DP 


DUAL J-K FLIP-FLOP WITH RESET 


Mote 4 : Test Circuit 


INPUT Vcc OUTPUT 



(1) The puise generator (PG) has the foliowing 
characteristics (10%~90%): tr = 6ns, tf = 6ns 

(2) The capacitance Cl includes stray wiring 
capacitance and the probe input capacitance. 


TIMING DIAGRAM 






MITSUBISHI HIGH SPEED CMOS 

M74HC109P/FP/DP 

DUAL J-K FLIP-FLOP WITH SBT AND RESET 


DESCRIPTION 

The M74HC109 is a semiconductor integrated circuit con¬ 
sisting of two positive-edge triggered J-K flip flops with in¬ 
dependent control inputs. 

FEATURES 

• High-speed; 50MHz clock frequency typ. 

{Cl=15pF, Vcc=5V) 

• Low power dissipation: 10//W/package, max 
{Vcc=5V, Ta=25°C. quiescent state) 

• High noise margin; 30% of Vcc. rnin (Vcc=4.5V, 6V) 

• Capable of driving 10 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range; Ta=— 40—|-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC109 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS109. 

The M74HC109 contains two edge-triddered J-K flip flops, 
each circuit with independent clock input CK, direct set in¬ 
put So, direct reset input Rq and both inputs J and K. 

When CK is high, the J and K signals can be read. 

When CK changes from low-level to high-level, the signals 
just previously input at J and K appear at outputs Q and Q 
in accordance with the function table given. Use of So and 



Rd permits direct R-S flip flop operation. When So and Rd 
are low, Q and Q will both become high but when So and 
Rd simultaneously become high, the condition of Q and Q 
cannot be predetermined. When used as a J-K flip flop. So 
and Rd should be .maintained at high-level. 

Connecting J and K will permit the M74HC109 to be used 
as a D-type flip flop. 



MITSUBISHI 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC109P/FP/DP 

DUAL J-K FLIP-FLOP WITH SET AND RESET 



Note 1 : t : Change from low to high 

X : Irrelevant 

Q° : Output state Q before clock Input changed 

Q° : Output state Q before clock Input changed 

Toggle : Inversion state before clock input changed _ _ 

* : When and Rd are low, Q and Q_become high, when So and Rq simultaneously 

become high, the outputs of Q and Q cannot be predetermined. 


ABSOLUTE MAXIMUM RATINGS (Ta= —40—|-85°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

SuppI voltage 


-0. 5-h7. 0 

V 

V| 

Input voltage 


—0. 5—Vcc“l"0- 5 ■ 

V 

Vo 

Output voltage 


—0. 5—Vcc"P0' 5 

V 

mm 

Input protection diode current 







Output parasitic diode current 

Vo < OV 

-20 

mA 

Vo > Vcc ' 

20 

lo 

Output current per output pin 


±25 

mA 

•cc 

Supply/GND current 

Vcc, GND 

±50 


Pd 

Power dissipation 

(Note 2) 

500 


Tstg 

Storage temperature range 


-65—hi 50 



Note 2 : M74HC109FP, Tg = -40—|-70”C and Tg = 70~85”C are derated at -BrnW/C. 

M74HC109DP, Tg = —40—hBO’C and Tg = 50~85°C are derated at —5mW/”C. 


RECOMMENDED OPERATING CONDITIONS (Ta=-40~+85"C) 















































MITSUBISHI HIGH SPEED CMOS 

IVI74HC109P/FP/DP 

DUAL J-K FLIP-FLOP WITH SET AND RESET 


ELECTRICAL CHARACTERISTICS 



ViL Low-level Input voltage 



VoH High-level output voltage 


Low-level output voltage 


High-level Input current 


Low-level Input current 


Quiescent supply current 



loL = 20 aA 


Iql “ 20//A 

4.5 

Iql “ 20>uA 

6.0 

loL = 4.0mA 

4.5 

loL “ 5.2mA 

6.0 


1^1 


W^M 

< 

II 



SWITCHING CHARACTERISTICS (Vcc = 5v.Ta = 25c) 
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MITSUBISHI HIGH SPEED CMOS 

M74HC109P/FP/DP 

DUAL J-K FLIP-FLOP WITH SET AND RESET 


SWITCHING CHARACTERISTICS (Vcc = 2~6v, Ta = -4o~+85c) 



C, 



CpD 

Power dissipation capacitance (Note 3) 

. 



Note 3 : CpD Is the internal capacitance of the 1C calculated from operation supply current under no-load conditions, (per flip flop) 
The power dissipated during operation under no-load conditions is calculated using the following formula: 

Pd = CpD " Vcc* ‘ fi'("lcc ‘ Vcc 


TIMING REQUIREMENTS (Vcc = 2.~6V, Ta = -40~-|-85‘C) 


Test conditions 


Symbol 

Parameter 

tw 

CK, Sd, Rd pulse width 

tsu 

J, K setup time with 

respect to CK 

th 

J, K hold time with 

respect to CK 

tree 

Rd, Sd recovery time with 
respect to CK 



Note 4 : Test Circuit 


Vcc OUTPUT 





r\i IT 

lH 



UU I 


(1) The puise generator (PG) has the foiiowing 
characteristics (10%~90%): tr = 6ns. tf = 6ns 

(2) The capacitance Cl inciudes stray wiring 
capacitance and the probe input capacitance. 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC109P/FP/DP 


DUAL J-K FLIP-FLOP WITH SET AND RESET 


TIMING DIAGRAM 




GND 


Vcc 


QND 


VoH 


VoH 



Vcc 


GND 


Vcc 

GND 
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MITSUBISHI HIGH SPEED CMOS 

M74HC112P/FP/DP 

DUAL J-K FLIP-FLOP WITH SET AND RESET 


DESCRIPTION 

The M74HC112 is a semiconductor integrated circuit con¬ 
sisting of two negative-edge triggered J-K fiip flops with in¬ 
dependent control inputs. 

FEATURES 

• High-speed; 50MHz clock frequency typ. 

(Cl=15pF, Vcc=5V) 

• Low power dissipation: lO^/W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. min (Vcc=4.5V, 6V) 

• Capable of driving 10 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40—t-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC112 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS112. 

The M74HC112 contains two edge-triggered J-K flip flops, 
each circuit with independent clock input CK, direct set in¬ 
put So and direct reset input Rd, and both inputs J and K. 
When CK is high, the J and K signals can be read. 

When CK changes from high-level to low-level, the signals 
just previously input at J and K appear at outputs Q and Q 
in accordance with the function table given. Use of So and 


PIN CONFIGURATION (TOP VIEW) 


CLOCK INPUT CK1 -► [T 

I ki-[T 


INPUTS 


DIRECT 


jwIjI 


SET INPUT Spl -» IT i 

Q1 


Q 1 —|T J 
Q 2 —(T 

GND IT 




■jK^D o| 
k^CK 

^ Sp 1 

3” 


KK 


Vcc 

^1 

R^2 


iU 

jU^ 

i4]< 

J- - CK2 
K2 
J2 

l|-]^*-S^2 

.T]-»Q 2 


16P4 

Outline 16P2N 
16P2P 


DIRECT 
RESET INPUTS 


DIRECT 
SET INPUT 


Rd permits airect R-S flip flop operation. When So and Rq 
are low, Q and Q will both become high but when So and 
Rd simultaneously become high, the condition of Q and Q 
cannot be predetermined. When used as a J-K flip flop, Sd 
and Rd should be maintained at high-level. 

M74HC112 is the same functions and electrical characteris¬ 
tics as M74HC76, differing only pin connections. 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC112P/FP/DP 


DUAL J-K FLIP-FLOP WITH SET AND RESET 


FUNCTION TABLE (Note 1) 


Inputs 

Outputs 

Sd 

Rd 

CK 

J 

K 

Q 

Q 

L 

H 

X 

X 

X 

H 

L 

H 

L 

X 

X 

X 

L 

H 

L 

L 

X 

X 

X 

H* 

H* 

H 

H 

i 

L 

L 

qo 

Q° 

H 

H 


L 

H 

L- 

H 

H 

H 

1 

H 

. L 

H 

L 

H 

H 

i 

H 

H 

Toggle 

H 

H 

L 

X 

X 

qo 

qo 

H 

H 

H 

X 

X 

Q° 

qo 

H 

H 

t 

X 

X 

Q° 

Q“ 


Note 1 


t 

i 

X 

Q® 

Q° 

Toggle 

* 


Change from low to high 
Change from high to low 
Irrelevant 

Output state before clock Input changed 
Output state before clock input changed 

Inversiw state before clock Inpu^hanged _ _ 

When So and Ro are low, Q and Q both becomes high. When So and Ro becomes 
high, simultaneously, the condition of Q and Q cannot be predetermined. 


ABSOLUTE MAXIMUM RATINGS (Ta = “40—1-85‘C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

j Ratings 

Unit 

Vco 

Supply voltage 


-0. 5—1-7. 0 

V 

V, 

Input voltage 


—0.5—Vcc+0* 5 

V 

Vo 

Output voltage 


—0. 5~Vcc'4"0. 5 

V 

Di 

Input protection diode current 

Vi<0V 

-20 

mA 


20 

Qi 

Output parasitic diode current 

Vo<0V 

-20 

mA 

Vo > Vcc 

20 

lo 

Output current per output pin 


±25 

mA 

•cc 


Vcc. GND 

±50 


Pd 

Power dissipation 

(Note 2) 

500 


Tstg 

Storage temperature range 


-65~+150 

1 °c 1 


Note 2 : M74HC112FP, Ta = —40~+70'C and Ta = 70~85°C are derated at —6mW/°C. 

M74HC112DP, Ta = “40—|-50°C and Ta = 50~85'C are derated at “5mW/"C. 


RECOMMENDED OPERATING CONDITIONS (Ta = “40~+85’C) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

2 


_6 

V 

V, 

Input voltage 

0 



V 

Vo 

Output voltage 

0 


1^1 

V 

Topr 

Operating temperature range 

-40 


+85 

'C 

tr, tf 

Input risetime, falltime 

Vcc = 2-0V 

0 


1000 


Vcc = 4.5V 

0 



Vcc = 6.0V 

0 


400 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC112P/FP/DP 

DUAL J.K FLIP-FLOP WITH SET AND RESET 


ELECTRICAL CHARACTERISTICS 



High-level input voltage 


Low-level Input voltage 


VoH High-level output voltage 


Low-level output voltage 


High-level input current 


Low-level input current 


Quiescent supply current 


Test conditions 


Vo = 0.1V, Vcc-O.lV 

llol =20/^A 


-40~-|-85'C 


Vcc(V) Min Typ Max | Min 1 Max 


0.5 

1.35 V 



0.1 


0.1 


0.1 

V 




//A 

-1.0 

//A 

20.0 

//A 



SWITCHING CHARACTERISTICS (Vcc = 5v. la = 25x:) 


Symbol 

Parameter 

Test conditions 

^tnax 

Maximum clock frequency 


truH 

Low-level to high-level and high-level to low-level 


^THL 

output transition time 


tpLH 

Low-level to high-level and high-level to low-level 


tpHL 

output propagation time (CK — Q, Q) 

Ci.= 15pF(Note4) 

tpLH 

Low-level to high-level and high-level to low-level 


tpHL 

output propagation time (Rd — Q, Q) 


IpLH 

Low-level to high-level and high-level to low-level 


tpHL 

output propagation time (Sd — Q, Q) 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC112P/FP/DP 

DUAL J-K FLIP-FLOP WITH SET AND RESET 


SWITCHING CHARACTERISTICS ( Vcc = 2 ~ 6 v, Ta = -4o~+85r) 



Note 3 : Cpo is the Internal capacitance of the 1C calculated from operation supply*current under no-load conditions, (per flip flop) 


The power dissipated during operation under no-load conditions is calculated using the following formula; 
Pd ~ CpD • Vcc^ * fi'l'lcc ' Vcc 
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MITSUBISHI HIGH SPEED CMOS 

M74HC112P/FP/DP 


DUAL J-K FLIP-FLOP WITH SET AND RESET 







MITSUBISHI HIGH SPEED CMOS 

M74HC113P/FP/DP 

DUAL J-K FLIP-FLOP WITH SET 


DESCRIPTION 

The M74HC113 is a semiconductor integrated circuit con¬ 
sisting of of two negative-edge triggered J-K flip flops with 
independent control inputs. 

FEATURES 

• High-speed: 50MHz clock frequency typ. 

(Cl=15pF, Vcc=5V) 

• Low power dissipation: 10//W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. min (Vcc=4.5V, 6V) 

• Capable of driving 10 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=— 40—|-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC113 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS113. 

The M74HC113 contains two edge-triggered J-K flip flops, 
eact^ircuit with independent clock input direct set in¬ 
put So, and both inputs J and K. 

When CK is high, the J and K signals can be read. 

When CK changes from high-level tb low-level, the signals 



just previously input at J and K appear at outputs Q and Q 
in accordance with the function table given. When So is 
low, Q and Q will become high and low respectively, 
irrespective of other inputs. When used as a J-K flip flop, 
Sd should be maintained at high-level. 











MITSUBISHI HIGH SPEED CMOS 


M74HC113P/FP/DP 

DUAL J-K FLIP.FLOP WITH SET 


FUNCTION TABLE (Note 1) 



Note 1 : t : Change from low to high 

I : Change from high to low 

X : Irrelevant 

Q° : Output state before clock Input changed 

Q° : Output state before clock Input changed 

Toggle : Inversion state before clock Input changed 


ABSOLUTE MAXIMUM RATINGS (Ta= —40—|-85°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0.5—1-7. 0 

V 

V| 

Input voltage 


—0.5~Vcc+0.5 

V 

Vo 

Output voltage 


—0.5—Vcc+0. 5 

V 

IlK 

Input protection diode current 

V| < OV 

-20 

mA 

Vi > Voc 

20 


Output parasitic diode current 

Vo< OV 

-20 

mA 

Vo > Vcc 

20 

lo 

Output current per output pin 


±25 

mA 

Ice 

Supply/QND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 

Tstg 

Storage temperature range 


-65—1-150 

r 


Note 2 : M74HC113FP, Tg = -40~+60°C and Tg = 60~85°C are derated at -emW/O, 
M74HC113DP, Tg = -40—|-50”C and Tg = 50~85’C are derated at -5mW/r. 


RECOMMENDED OPERATING CONDITIONS (Ta = -40~+85c) 



























































MITSUBISHI HIGH SPEED CMOS 

M74HC113P/FP/DP 


DUAL J-K FLIP-FLOP WITH SET 


ELECTRICAL CHARACTERISTICS 


V|H High-level Input voltage 


Low-level Input voltage 




High-level output voltage 


Low-level output voltage 


High-level input current 


iL Low-level Input current 


cc Quiescent supply current 


Vi = Vcc, GND, Io = 0M 


SWITCHING CHARACTERISTICS (Vcc = 5 v. Ta = 251 c) 
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MITSUBISHI HIGH SPEED CMOS 

M74HC113P/FP/DP 

DUAL J-K FLIP-FLOP WITH SET 


SWITCHING CHARACTERISTICS ( Vcc - 2~6v, Ta = -4o~+85c) 





1 Limits 


Symbol 

Parameter 

Test conditions 


25'C 

1 

o 

T 

-|-85"C 

Unit 




Vcc(V) 

Min 

Typ 

Max 

Min 

Max 





2.0 

5 



4 



fmax 

Maximum clock frequency 


4.5 

27 



21 






6.0 

31 



24 


Hi 




2.0 



75 


. 95 

JUM 


Low-level to high-level and 


4.5 



15 


19 



high-level to low-level 


6.0 



13 


16 




2.0 



75 


95 



output transition time 


4.5 



15 


19 

ns 




6.0 



13 


16 





2.0 



126 


160 


tpLH 

Low-level to high-level and 

CL = 50pF(Note4) 

4.5 



25 


32 



high-level to low-level 


6.0 



21 


27 



output propagation time 


2.0 



126 


160 



(^-Q, Q) 


4.5 



25 


32 


HHH 



6.0 



21 


27 





2.0 



165 


210 



Low-level to high-level and 


4.5 



33 


41 



high-level to low-level 


6.0 



28 


35 

■■ 


output propagation time 


2.0 



165 


210 

mm 

tpHL 

1 

p 

Dl 


4.5 



33 


41 





6.0 



28 


35 

■■ 

Cl 

Input capacitance 





10 


10 

PF 

CpD 

Power dissipation capacitance (Note 3) 




52 




PF 


Note 3 : Cpo is the Internal capacitance of the 1C calculated from operation supply current under no-load conditions. (per flip flop) 
The power dissipated during operation under no-load conditions is calculated using the following formula: 

Po = Cpo • Vcc^ • fi+lcc * Vcc 


TIMING REQUIREMENTS (Vcc = 2~6v.Ta=-40-+85r) 





1 Limits 1 


Symbol 

Parameter 

Test conditions 


251C 

-40~ 

-1-851C 

Unit 




Vcc(V) 

Min 

Typ 

Max 1 

Min 







80 






tw 

CK, So pulse width 



16 





ns 





14 



17 

HH 





2.0 


IH^H 


125 




J, K setup time with 


4.5 




25 



tsu 

_ 





ns 

respect to CK 


6.0 

17 



21 






2.0 

0 







J, K hold time with 


4.5 







th 








ns 

respect to CK 


6.0 

■1 









2.0 

100 



125 




So recovery time with 


4.5 

20 



25 



tree 






ns 

respect to CK 


6.0 

17 

1^1 


21 

HH 



Note 4 : Test Circuit 



(1) The pulse generator (PG) has the following 
characteristics (10%~90%); tr = 6ns, tf = 6ns 

(2) The capacitance C|. includes stray wiring 
capacitance and the probe input capacitance. 












































MITSUBISHI HIGH SPEED CMOS 

M74HC113P/FP/DP 


DUAL J-K FLIP-FLOP WITH SET 





MITSUBISHI HIGH SPEED CMOS 


M74HC114P/FP/DP 

DUAL J-K FLIP-FLOP WITH SET AND COMMON RESET 


DESCRIPTION 

The M74HC114 is a semiconductor integrated circuit con¬ 
sisting of two negative-edge triggered J-K flip flops with in¬ 
dependent controi inputs. 

FEATURES 

• High-speed; 50MHz clock frequency typ. 

(Cl=15pF, Vcc=5V) 

• Low power dissipation: 10//W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. min (Vcc=4.5V, 6V) 

• Capable of driving 10 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range; Ta=—40—|-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of siiicon gate technology allows the M74HC114 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
whiie giving high-speed performance equivaient to the 
74LS114. 

The M74HC114 contains two edge-triggered J-K flip flops, 
each circuit with independent direct set input So, inputs J 
and K. common clock input CK, and direct reset input Rp. 
When CK is high, the J and K signals can be read. When 
CK changes from high-level to low-level, the signals just 



previously input at J and K appear at outputs Q and Q in 
accordance with the function table given. Use of So and Rp 
permits direct R-S flip flop operation. When Sp and Rp are 
low, Q and Q will both become high but when Sp and ^ 
simultaneously become high, the condition of Q and Q can¬ 
not be predetermined. When used as a J-K flip flop, ^ 
and Rp should be maintained at high. 



MITSUBISHI 

ELECTRIC 
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MITSUBISHI HIGH SPEED CMOS 

M74HC114P/FP/DP 

DUAL J^K FLIP-FLOP WITH SET AND COMMON RESET 


FUNCTION TABLE (Note 1) 



Note 1 : t : Change from low to high 
i : Change from high to low 

X : Irrelevant 

Q” : Output state before clock Input changed 

0° : Output state before clock Input changed 

Toggle : Inversion state before clock input changed _ _ 

. * : When So and Rq are low, Q and Q will both became high. When Sd and Rd be¬ 

come high simultaneously, the condition of Q and 0 cannot be predetermined. 


ABSOLUTE MAXIMUM RATINGS (Ta = —40—hOBt, unless othenwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vco 

Supply voltage 


-0. 5—1-7. 0 

V 

V| 

Input voltage 


-0.5~Vcc+0.5 

V 

Vo 

Output voltage 


-0,5~Vcc+0.5 

V 


Input protection diode current 

V|<0V 

-20 

mA 

Vi > Vcc 

20 


Output parasitic diode current 

Vo<0V 

-20 

mA 

Vo > Vcc 

20 

lo 

Output current per output pin 


±25 

mA 

Ice 

Supply/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 

(Note2) 

500 

mW 

Tstg 

Storage temperature range 


-65~+150 

■c 


Note 2 : M74HC114FP, Tg = -40—t-60’C and Tg = 60~85’C are derated at -6mW/°C. 

M74HC114DP, Ta = -40—|-50'C and Tg = 50~85X: are derated at -5mW/"C. 


RECOMMENDED OPERATING CONDITIONS (Ta = -40—|-85°C) 





















































































































MITSUBISHI HIGH SPEED CMOS 


M74HC114P/FP/DP 


DUAL J-K FLIP-FLOP WITH SET AND COMMON RESET 


ELECTRICAL CHARACTERISTICS 


Symbol 

Parameter 

V,H 

High-level input voltage 




High-level Input current 


Low-level Input current 


Quiescent supply current 


V| = 6V 


i = 0V 


Vi = Vcc, GND, lo = 0/uA 


SWITCHING CHARACTERISTICS (Vcc = sv. Ta = 25 ^) 
















































MITSUBISHI HIGH SPEED CMOS 

M74HC114P/FP/DP 

DUAL J-K F^LIP-FLOP WITH SET AND COMMON RESET 


SWITCHING CHARACTERISTICS ( Voc = 2 ~ 6 v. Ta = -4o~+85 c) 














— 


Maximum clock frequency 


Low-level to high-level and 
high-level to low-level 
output transition tirne 


Low-level to high-level and 
high-level to low-level 
output propagation time 
(CK-Q, Q) 


Low-level to high-level and 
high-level to low-level 
output propagation time 
(R^-Q, Q) 


Low-level to high-level and 
high-level to low-level 
output propagation time 
(S^-Q, Q) 


Input capacitance 


Power dissipation capacitance (Note 3) 


CpD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions, (per flip flop) 
The power dissipated during operation under no-load conditions is calculated using the following formula; 

Pd = Cpo • Vcc^ * f|+lcc " Vcc 



150 

30 

26 


180 

36 


31 




180 

36 

31 


180 

36 

31 



TIMING REQUIREMENTS (Vcc = 2~6v.Ta =-4o~+85c) 


Symbol 

Parameter 

tw 


CK, Sd, Rd pulse width 

tsu 

J, K setup time with 

respect to CK 

th 

J, K hold time with 

respect to CK 

Vec 

Rd, Sd recovery time with 
respect to CK 


Test conditions 


-40~-l-85X: 


Min 
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MITSUBISHI HIGH SPEED CMOS 

M74HC114P/FP/DP 


DUAL J-K FLIP-FLOP WITH SET AND COMMON RESET 
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MITSUBISHI HIGH SPEED CMOS 

M74HC123P/FP/DP 


DUAL RETRIGGERABLE MONOSTABLE MULTIVIBRATOR 


DESCRIPTION 

The M74HC123 is a semiconductor integrated circuit con¬ 
sisting of two retriggerabie monostabie multivibrators with 
direct reset inputs. 

FEATURES 

• Retriggerabie muitivibrator can generate wide output 
pulses. 

• Direct reset input can interrupt output puises. 

• High-speed: 28ns typ. (Cl=15pF, Vcc=5V) 

• Low power dissipation; 20A<W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. min (Vcc=4.5V, 6V) 

• Capable of driving 10 74LSTTL loads 

• Wide supply voltage range; Vcc=2~6V 

• Wide operating temperature range: Ta=—40—|-85°C 

APPLICATION 

Generai purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of siiicon gate technology allows the M74HG123 to 
maintain the iow power dissipation and high noise margin 
characteristics of the standard CMOS iogic 4000B series 
while giving high-speed performance equivaient to the 
74LS123. 

When externai resistor Rx and eiectrostatic capacitor Cx 
are connected to timing terminais Rx/Cx and Cx as shown 
in Fig. 1, and trigger puises are applied at inputs A or B, 
positive pulses will appear at Q and negative pulses at Q. 
(Fig. 2-(a)) 


PIN CONFIGURATION (TOP VIEW) 


Vcc 

TIMING 
TERMINALS 

^ Cxi I 

— Q1 I 

_ OUTPUTS 
— Q2 I 

*- direct 

RESET INPUT 

•^B2 I 

TRIGGER 

^A2 

16P4 

Outline 16P2N 
. _ 16P2P 

The pulse width two is set by Rx and Cx- The trigger is ap¬ 
plied when A changes from high-level to low-level or when 
B changes from low-level to high-level. The retrigger func¬ 
tion is used to obtain longer pulse width and output pulses 
can be extended by retriggering at A or B before the out¬ 
put pulse is completed. (Fig. 2-(b)) 

When direct reset input Rd is set low, Q will be reset low' 
and Q will be reset high, irrespective of the output state, 
allowing output pulses to be narrower by Rq. (Fig. 2-(c)) 
When Rd changes from low-level to high-level while A is 
low and B is high, the trigger is applied and Q and Q 
change state. 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC123P/FP/DP 

DUAL RETRIGGERABLE MONOSTABLE MULTIVIBRATOR 


FUNCTION TABLE (Note 1) 


Inputs 

Outputs 

Rd 

A 

B 

Q 

Q 

L 

X 

X 

L 

H 

X 

H 

X 

L 

H 

x 

X 

L 

L 

H 

H 

L 

t 

n 

u 

H 

i 

H 

n 

u 

t 

L 

H 

n 

u 


Note 1 : t : Change from low to high level 
I : Change from high to low level 
n : Positive one-shot operation 
U : Negative one-shot operation 
X : Irreievant 


OPERATION 

1. How to use the timing terminals 

Resistor Rx and capacitor Cx are connected to timing ter- 
minais Rx/Cx and Cx, as shown in Fig. 1. if Cx is poiar, the 
positive iead shouid be connected to the Rx/Cx side, and 
the negative iead to the Cx side. A diode is connected to 
prevent iatchup. 


Vcc 



Fig.1 Connection of external resistor Ry and 

capacitor Cx to timing terminals Ry/Cy and Cy 

2. Output Pulse Width two 

The output pulse width two is determined as follows: 
When Cx>100000pF, Ry^fOkfi 
twQ~0.46Cx*Ry (ns) 

Cy is given in pF, and Ry in kC 


3. Output Pulse Width Control 

The output pulse width can be controlled in the following 
three ways. 

3—1 Normal Use 

Fig. 2-(a) is the directions as ordinary monostable multivib¬ 
rator operation and the output pulse width two can be set 
by using the formula and figure shown in section 2 above. 

3 — 2 Extendtion of the output pulse width with retrigger 
function 

As shown in Fig. 2-(b), the output pulse width can be ex¬ 
tended at will by applying additional trigger pulses before 
the output is completed. 

3—3 Shortening of the output pulse width with Rq signal 
As shown in Fig. 2-(c), the output pulse which has been 
generated by the trigger signal can be terminated with the 
Rd signal and it is possible to shorten its width as reguired. 


^_rL_ 

Q L 

(a) Normal use 


r 

Retriggered 
pulse 1 


_ twQ+tpLH 





two 

Extened 

output 




L_ 


(b) Output pulse width extended by retriggered pulses 
B 




-1 

j 

1 



Decrease with 



IwQ 

^_Rd pulse_^ 



(c) Output pulse width shortened by the input signal Rd 


Flg.2 Output pulse width control 
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MITSUBISHI HIGH SPEED CMOS 

M74HC123P/FP/DP 


DUAL RETRIGGERABLE MONOSTABLE MULTIVIBRATOR 


4. Precations for Use 

4—1 Additional trigger pulses must be applied at least trr 
later after the previous trigger pulse has been applied. The 
retrigger pulse during this period is ineffective. 

4—2 The lead length of external resistor Rx and capacitor 
Cx should be as short as possible (less than 3cm) to mini¬ 
mize stray wiring capacitance and to prevent misoperation 
due to noise. Care should also be taken to isolate this cir¬ 
cuit from noise sources as far as possible. 


ABSOLUTE MAXIMUM RATINGS da = —40—l-85'C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0.5—1-7. 0 

V 


Input voltage 


—0.5—Vcc"i"0. 5 

V 


Output voltage 


—0. S—Vec+O. 5 

V 


Input protection diode current 

Vr<0V 

-20 

mA 

V, > Vcc 

20 


Output parasitic diode current 

Vo< OV 

-20 

mA 

Vo > Vcc 

20 

lo 

Output current, per output pin 


±25 

mA 

Ice 

Supply/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 

Tstg 

Storage temperature range 


-65—1-150 

TC 


Note 2 : M74HC123FP. Ta = -40'^'^-70^C and Tg = yO-SSIC are derated at -OmW/lC. 

M74HC123DP, Tg = —40—f-SO'C and Tg = 50~85“C are derated at —5mW/°C. 


4 — 3 Insert a capacitor of 0.01 ~0.1//F with good high- 
frequency characteristics between Vcc and GND. 

4—4 Output pulses may be generated when the power Is 
switched on. 

4—5 Capacitor discharge when the power is turned off 
may cause thermal breakdown or iatchup, so a diode 
should be connected as shown in Fig. 1. 


RECOMMENDED OPERATING CONDITIONS (Ta = -40~+85C) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

2 


6 

V 


Input voltage 

0 


Vcc 

V 

Vc 

Output voltage 

0 


Vcc 

V 


Operating temperature range 

-40 


+85 

"C 

n 

tr, tf 

Input rIsetIme, falltime (A, B) 

no restriction 

ns 

Input risetime, falltime (Ro) 

Vcc = 2. OV 

0 


1000 

ns 

Vcc = 4.5V 

0 


500 

Vcc = 6. OV 

0 



Rx 

External timing resistance 

Vcc=2. OV 

5 




VccSa.OV 

1 


MMiM 


External timing capacitance 

no restriction 
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MITSUBISHI HIGH SPEED CMOS 

M74HC123P/FP/DP 

DUAL RETRIGGERABLE MONOSTABLE MULTIVIBRATOR 


ELECTRICAL CHARACTERISTICS 



High-level input voltage 


Test conditions 


Vo = 0.1V, Vcc-0.1V 
hoi =20/iA 


Low-level Input voltage 

Vo = 0.1V, Vcc- 
1 lo 1 = 20//A 

-0.1V 

High-level output voltage 

V| = V|H, V,L 

loH “ —20/i^ 
Iqh “ —20/z/ 
loH “ 20^^/ 



loH = —4- Orr 

loH = -5. 2it 

Low-level output voltage 

V| = V,H, ViL 

Iql = 20//A 
Iql “ 20//A 

Iql “ 20//A 



loL = 4.0mA 

loL = 5.2mA 

High-level Input current (A, B, Ro) 

< 

II 

< 

Low-level Input current (A, B, Ro) 

< 

0 

< 

High-level Input current (Ry/Cx) 

V| = 6V 

Low-level Input current (Ry/Cx) 

Vi = 0V 

Quiescent supply current 

Vi = Vcc, gnd, 

< 

11 


Active supply current 


Vi = Vcc, GND, Rx/C,^= 0.5Vcc 



SWITCHING CHARACTERISTICS ( Vcc = 5v. Ta = 251c) 















































MITSUBISHI HIGH SPEED CMOS 

IVI74HC123P/FP/DP 

DUAL RETRIGGERABLE MONOSTABLE MULTIVIBRATOR 


SWITCHING CHARACTERISTICS ( Vcc = 2 ~ 6 v. la = -40~+85t) 






tTLH I Low-level to high-level and 
high-level to low-level 
output transition time 


Low-level to high-level and 
high-level to low-level 
output propagation time 
(A, B-Q, Q) 

Low-level to high-level and 
high-level to low-level 
output propagation time 
(Trigger Input) 

(R^-Q, Q) 


Low-level to high-level and 
high-level to low-level 
output propagation time 
(Reset Input) 

(R^-Q, Q) 


Pulse width difference 
between circuits In 
the same package 


Minimum output pulse 
width 








Test conditions 


CL = 50pF(Note4) 


Output pulse width 


Input capacitance 


Power dissipation capacitance (Note 3) 



Cx*=0pF (Note4) 
Rx=5kn (Voc=2V) 
Rx=lkn (Vcc=4.5,6V) 


Cx=100pF 
Rx=10kn 
CL=50pF(Note4) 
Cx=0. 1//F 
Rx=10kn 
Cl=50pF (Note 4) 


Cpo is the internal capacitance of the 1C caiculated from operation suppiy current under no'-load conditions. 
The power dissipated during operation under no-load conditions is calculated using the following formula: 
Pd = Cpp • Vcc^ * fi+lcc ' Vcc 


TIMING REQUIERMENTS (Vcc = 2~6v,Ta=-40~+85x:) 



Test conditions 



Vcc(V) 


tw 

(^) 

Minimum direct reset 

pulse width 

trr 

Minimum retrigger time 



Cx=100pF 

Rx=1kn 

4.5 

6.0 

Cx=0.1/iF 

Rx=1kn 

4.5 

6.0 


























































































Note 4 


MITSUBISHI HIGH SPEED CMOS 

M74HC123P/FP/DP 

DUAL RETRIGGERABLE MONOSTABLE MULTIVIBRATOR 


; Test Circuit 


INPUT Vcc OUTPUT 



(1) The pulse generator (PQ) has the following 
characteristics (10%~90%): tr = 6ns, tf = 6ns 

(2) The capacitance Cl includes stray wiring 
capacitance and the probe input capacitance. 


TIMING DIAGRAM 
















MITSUBISHI HIGH SPEED CMOS 

M74HC125P/FP/DP 

QUADRUPLE 3-STATE NONINVERTING BUFFER 


DESCRIPTION 

The M74HC125 is a semiconductor integrated circuit con¬ 
sisting of four buffers each with 3-state noninverted outputs 
and independent output-enable inputs. 

FEATURES 

• High-speed: 13ns typ. (Cl=50pF, Vcc=5V) 

• Low power dissipation: 20yuW/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. min (\/cc=4.5V, 6V) 

• Capable of driving 15 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40—|-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC125 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS125. 

When output-enable input OE is low and input A is high 
then output Y will become high. However, if A is low then Y 
will become low. When OE is high then Y will become 
high-impedance state, irrespective of A, making the device 
suitable for a bus line driver. 


FUNCTION TABLE (Note!) 


Inputs 

Output 

OE 

A 

Y 

L 

L 

L 

L 

H 

H 

H 

X 

Z 


Note 1 : X : Irrelevant 

Z : High Impedance 


PIN CONFIGURATION (TOP VIEW) 

OUTPUT - p— 

ENABLE INPUT OE1 -► | 1 

INPUT A1 --fT 

— 

j - 

in Vcc 

771 OUTPUT 

I3| •*- OE4 enable input 



OUTPUT Y1 ■’-FT 

OUTPUT _ 1— 

ENABLE INPUT OE2 -► |_4_ 

INPUT A2->r5~ 

^♦-A4 input 

^-►Y4 OUTPUT 

lol-OES 

iiJ ENABLE INPUT 

-— 




OUTPUT Y2«-^ 


^ A3 INPUT 

GND 


^-►Y3 OUTPUT 



14P4 

Outline 

14P2N 



14P2P 



ABSOLUTE MAXIMUM RATINGS (Ta = —40~-|-85‘'C, unless otherwise noted) 



Parameter 

Conditions 

Ratings 

1 Unit 1 

Vcc 

Supply voltage 


-0. 5—1-7. 0 


V, 

Input voltage 


—0. 5—Vcc"l"0- 5 

V 

Vo 

Output voltage 


-0. 5~Vcc+0. 5 

V 

l|K 

Input protection diode current 

Vi < OV 

-20 

mA 

V, > Vcc 

20 

loK 

Output parasitic diode current 

Vo< OV 

-20 

mA 

Vo > Vcc 

20 

lo 

Output current per output pin 


±35 

mA 

Icc 

Supply/GND current 

Vcc, GND 

±75 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 

Tstg 

Storage temperature range 


-65~+150 

°C 


Note 2 : M74HC125FP, Tg = -40—|-60°C and Tg = 60~85"C are derated at -6mW/t. 

M74HC125DP, Tg = -40—|-50°C and Tg = 50~85”C are derated at -5mW/°C. 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC125P/FP/DP 


QUADRUPLE 3-STATE NONINVERTING BUFFER 


RECOMMENDED OPERATING CONDITIONS (Ta = -4o~+85c) 



ELECTRICAL CHARACTERISTICS 


Symbol 

Parameter 

Test conditions 



25"C 

Limits 

-40~ 

-1-85°C 

Unit 





Vcc(V) 

Min 

Typ 

Max 

Min 

Max 


V,H 

High-level input voitage 

Vo = Vcc-O.lV 
llol =20//A 

2.0 

4.5 

6.0 

1.5 

3.15 

4.2 



1.5 

3.15 

4.2 


V 

V|L 

Low-ievei input voitage 

Vo = 0. IV, Vcc- 
liol =20//A 

-0.1V 

2.0 

4.5 

6.0 



0.5 

1.35 

1.8 


0.5 

1.35 

1.8 

V 

VoH 

High-levei output voitage 

V|=V|H, V,L 

ioH = —20//A 

ioH = —20//A 

loH = —20//A 

2.0 

4.5 

6.0 

1.9 

4.4 

5.9 



1.9 

4.4 

5.9 


V 




ioH = —6.0mA 
loH = —7.8mA 

4.5 

6.0 

4.18 

5. 68 



4.13 

5. 63 




Low-level output voltage 

V| = V,L 

loL = 20juA 

loL “ 20juA 
Iql ~ 20//A 

lot = 6.0mA 

loL = 7.8mA 

High-level input current 

Vi = 6V 

Low-ievei input current 

V| = 0V 

Off-state high-level output current 

V,= V,H, ViL, V, 

3 — Vcc 


Off-state low-level output current 
Quiescent supply current 


’ViH. Viu Vo = GND 
'Vcc, GND, Io = 0//A 


MITSUBISHI 

.ELECTRIC 














MITSUBISHI HIGH SPEED CMOS 

IVI74HC125P/FP/DP 

QUADRUPLE 3-STATE NONINVERTING BUFFER 


SWITCHING CHARACTERISTICS (vcc = 5v Ta = 25C) 



SWITCHING CHARACTERISTICS (Vcc = 2 ~ 6 v. Ta = -40~+85C) 



Note 3 : CpD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions, (per buffer) 
The power dissipated during operation under no-load conditions is calculated using the following formula: 

Pd ~ Cpo • Vcc^ * fi"l"lcc * Vcc 


MITSUBISHI 

^ELECTRIC 


































































MITSUBISHI HIGH SPEED CMOS 

IVI74HC125P/FP/DP 


QUADRUPLE 3-STATE NONINVERTING BUFFER 


Note 4 : Test Circuit 



INPUT 

Vcc 

OUTPUT 


Parameter 

SW1 

SW2 

txLHi txHL 

tpLHi tpHL 

Open 

Open 

tpLZ 

Closed 

Open 

tpHZ 

Open 

Closed 

tpZL 

Closed 

Open 

tpZH 

Open 

Closed 


h r 

^Rl= ikn 

(DThe pulse generator (PG) has the following 
characteristics (10%~90%): tr = 6ns, tf = 6ns 
(2) The capacitance Cl includes stray wiring 
capacitance and the probe input capacitance. 

TIMING DIAGRAM 




MITSUBISHI 

ELECTRIC 



























MITSUBISHI HIGH SPEED CMOS 

M74HC126P/FP/DP 

QUADRUPLE 3-STATE NONINVERTING BUFFER 


DESCRIPTION 

The M74HC126 is a semiconductor integrated circuit con¬ 
sisting of four buffers each with 3-state noninverted outputs 
and independent output-enable inputs. 

FEATURES 

• High-speed: 13ns typ. (Cl=50pF, Vcg=5V) 

• Low power dissipation; 20A<W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. niin (Vcc=4.5V, 6V) 

• Capable of driving 15 74LSTTL ioads 

• Wide operating voltage range; Vcc=2~6V 

• Wide operating temperature range: Ta=—40—|-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC126 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS iogic 4000B series 
while giving high-speed performance equivalent to the 
74LS126. 

When output-enable input OE is high and input A is high 
then output Y wiii become high. However, if A is low then Y 
will become low. When OE is low then Y will become high- 
impedance state, irrespective of A, making the device suit¬ 
able for a bus line driver. 


FUNCTION TABLE (Note 1) 


Inputs 

Output 

OE 

A 

Y 

H 

L 

L 

H 

H 

H 

L 

X 

Z 


Note 1 : X : irrelevant 

Z : High impedance 


PIN CONFIGURATION (TOP VIEW) 

OUTPUT oEI-IT 

ENABLE INPUT LL 



14i Vcc 



INPUT A1 -►IT 

OUTPUT Y1 

— OE4 OUTPUT 
iiJ ENABLE INPUT 

jU A4 INPUT 


B 

OUTPUT oco^rr 

ENABL INPUT L2. 

j^-*Y4 OUTPUT 


INPUT A2-*-^ 


■7^_Oc 3 OUTPUT 
ill ENABLE INPUT 



OUTPUT Y2 ^ 

B 

[^<-A3 INPUT 

GND 


]^-*Y3 OUTPUT 



14P4 

Outline 

14P2N 



14P2P 


LOGIC DIAGRAM (EACH BUFFER) 



ABSOLUTE MAXIMUM RATINGS (Ta = —40~-|-85°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5—1-7. 0 

V 

V, 

Input voltage 


-0.5~Vcc+0.5 

V 

Vo 

Output voltage 


-0.5~Vcc+0.5 

V 

■■■ 

Input protection diode current 

V, < OV 

-20 

, mA 

■■■ 

V, > Vcc 

20 

im 

Output parasitic diode current 

Vo < OV 

-20 

mA 


Vo > Vcc 

20 

lo 

Output current per output pin 


±35 

mA 

Ice 

Supply/GND current 

Vcc, GND 

±75 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 

Tstg 

Storage temperature range 


-65—1-150 

r 


Note 2 : M74HC126FP, Tg = -40—heO'C and Ta = 60~85”C are derated at -emW/IC. 

M74HC126DP, Tg = -40—l-50°C and Tg = 50~85'C are derated at -5mW/T:. 
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MITSUBISHI HIGH SPEED CMOS 

M74HC126P/FP/DP 


QUADRUPLE 3<STATE NONINVERTING BUFFER 


RECOMMENDED OPERATING CONDITIONS (Ta = -40~+85c) 



ELECTRICAL CHARACTERISTICS 



















































MITSUBISHI HIGH SPEED CMOS 

M74HC126P/FP/DP 

QUADRUPLE 3-STATE NONINVERTING BUFFER 


SWITCHING CHARACTERISTICS (Vcc = sv. la = 25^ ) 


Symbol 

Parameter 

Test conditions 

[ Limits 

Unit 

Min 

Typ 

Max 

fruH 

Low-level to high-level and high-level to low-level 




10 

ns 

fxHL 

output transition time 

CL = 50pF(Nofe4) 



10 

ns 

tpLH 

Low-level to high-level and high-level to low-level 



18 

ns 

tpHL 

output propagation time (A—Y) 




18 

ns 

tpLZ 

Output disable time from low-level and high-level 

Cl = 5pF (Note 4) 



25 

ns 

fpHZ 

(OE-Y) 



25 

ns 

4pZL 

Output enable time to low-level and high-level 

CL = 50pF(Note4) 



25 

ns 

fpZH 

> 

1 

UJ 

0 



25 

ns 


SWITCHING CHARACTERISTICS (Vco = 2~6v. ta = -40~+85c) 






Limits 


Symbol 

Parameter 

Test conditions 


25C 

-40~ 

-I-85C 

Unit 




Vco(V) 

Min 

Typ 

Max 

Min 

Max 





2.0 



60 


75 


Itlh 

Low-level to high-level and 


4.5 



12 


15 

ns 


high-level to low-level 

Cl = 50pF(Note4) 

6.0 



10 


13 



2.0 



60 


m 


Ithl 

output transition time 


4.5 



12 


■a 

ns 




6.0 



10 


13 





2.0 





125 


tpLH 



4.5 



■ 1 


25 

ns 



CL = 50pF(Note4) 

6.0 



17 


21 




2.0 


HU 

100 


125 


fpHL 

Low-level to high-level and 


4.5 



20 


25 

ns 


high-level to low-level 


6.0 



17 


21 



output propagation time 


2.0 



130 


163 


fpLH 

(A-Y) 


4.5 



26 


33 

ns 



Cl= 150pF (Note 4) 

6.0 



22 


28 




2.0 


mm 

130 


163 


tpHL 



4.5 



26 


33 

ns 




6.0 



22 


28 





2.0 



125 


Wm 


IPLZ 

Output disable time from 


4.5 



25 


19 

ns 


low-level and high-level 

CL = 50pF(Note4) 

6.0 



21 


26 



2.0 







fpHZ 

(OE-Y) 


4.5 






ns 




6.0 



21 


26 


mmm 



2.0 



125 


156 





4.5 



25 


31 

ns 



CL = 50pF(Note4) 

6.0 



21 


26 




2.0 



125 


156 


. 

fpZH 

Output enable time to low-level 


4.5 



25 


31 

ns 


and high-level 


6.0 



21 


26 




2.0 



140 


175 


fpZL 

(OE-Y) 


4.5 



28 


35 

ns 



Cl= 150pF(Note4) 

6.0 



24 


30 


wmm 


2.0 



140 


175 





4.5 



28 


35 

ns 

■■■ 



6.0 



24 


30 


C, 

Input capacitance 





10 


10 

PF 

Co 

Off-state output capacitance 

OE = GND 




15 


15 

PF 

CpD 

Power dissipation capacitance (Note 3) 




43 




pF 


Note 3 : CpD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions, (per buffer) 
The power dissipation during operation under no-load conditions is calculated using the following formula: 

Pd “ CpD ' Vcc* ■ fi"l"lcc * Vcc 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC126P/FP/DP 

QUADRUPLE 3-STATE NONINVERTING BUFFER 


Note 4 : Test Circuit 

iNPUT Vcc OUTPUT Vcc 



Parameter 

SW1 

SW2 

trLHl txHL 

tpLHj tpHL 

Open 

Open 

^PLZ 

Ciosed 

• Open 

tpHZ 

Open 

Ciosed 

tpZL 

Ciosed 

Open 

tpZH 

Open 

Ciosed 


■(1)The puise generator (PG) has the foiiowing 
characteristics (10%~90%); tf = 6ns, tf = 6ns 
(2) The capacitance Cl inciudes stray wiring 
capacitance and the probe input capacitance. 


TIMING DIAGRAM 



Vcc 

GND 

VOH 

VoL 



Vcc 

GND 

VoL 

VoH 


A MITSUBISHI 
ELECTRIC 
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MITSUBISHI HIGH SPEED CMOS 

M74HC132P/FP/DP 

QUADRUPLE 2-INPUT SCHMITT-TRIGGER POSITIVE HAND GATE 


DESCRIPTION 

The M74HC132 is a semiconductor integrated circuit con¬ 
sisting of four 2-input Schmitt-trigger positive-iogic NAND 
gates, usable as negative-logic NOR gates. 

FEATURES 

• High-speed: 13ns typ. (Cl=15pF, Vcc=5V) 

• Low power dissipation: 5/iW/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. niin 
(Vcc=4.5V. 6V) 

• Capable of driving 10 74LSTTL loads 

• Wide operating voitage range : Vcc =2~6V 

• Wide operating temperature range: Ta=— 40~-|-85°C 

APPLICATION 

Qenerai purpose, for use in industriai and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of siiicon gate technology allows the M74HC132 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS iogic 4000B series 
while giving high-speed performance equivalent to the 
74LS132. 

Built-in Schmitt-trigger circuits prevent the occurrence of 
incorrect oscillations even when input signals having slow 
rise and fall times are applied. The Schmitt triggers ensure 
a signal of restored waveshape will appear at the output. 
When both A and B inputs are high, the output Y will be¬ 
come low, and when at least one of the inputs is low, the 
output Y will become high. 


FUNCTION TABLE 


Inputs 

Output 

A 

6 

Y 

L 

L 

H 

H 

L 

H 

L 

H 

H 

H 

H 

L 




ABSOLUTE MAXIMUM RATINGS (Ta = —40—|-85'C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5—1-7. 0 

V 

V, 

Input voltage 


—0. 5—Vcc+0. 5 

V 

Vo 

Output voltage 


-0. 5~Vcc+0. 5 

V 

IlK 

Input protection diode current 

Vi < OV 

-20 

mA 

V, > Vcc 

20 

loK 

Output parasitic diode current 

Vo< pv 

-20 

mA 

Vo > Vcc 

20 

lo 

Output current per output pin 


±25 

mA 

Ice 

Supply/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 

(Notel) 

500 

mW 

BESIHI 

Storage temperature range 


-65-1-150 

°C 


Note 1 : M74HC132FP, Ta = -40~+65°C and Ta = 65~85°C are derated at -6nnW/”C. 

M74HC132DP, Tg = -40—|-50°C and Tg = 50~85°C are derated at -BrnW/r. 


2-128 


A MITSUBISHI 
ELECTRIC 








MITSUBISHI HIGH SPEED CMOS 


IVI74HC132P/FP/DP 

QUADRUPLE 2-INPUT SCHMITT-TRIGGER POSITIVE NAND GATE 


RECOMMENDED OPERATING CONDITIONS (Ta = -4o~+85c) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

2 


6 

V 

V, 

Input voltage 

0 


Vcc 

V 

Vo 

Output voltage 

0 


Vcc 

V 

ToDr 

Operating temperature range 

-40 


+85 

°c 

■tr. tf 

Input risetime, falltime 

No restriction 

- 


ELECTRICAL CHARACTERISTICS 
























MITSUBISHI HIGH SPEED CMOS 

IVI74HC132P/FP/DP 

QUADRUPLE 2-INPUT SCHMITT-TRIGGER POSITIVE HAND GATE 


SWITCHING CHARACTERISTICS ( Vcc = 5v, Ta = 251 c) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 



trLH ' 

Low-level to high-level and high-level to low-level 
output transition time 

Cl= 15pF{Note3) 



10 

ns 

txHL 



10 

fpLH 

Low-level to high-level and high-level to low-level 

output propagation time 



22 


fpHL 



22 


SWITCHING CHARACTERISTICS (Vcc = 5v±io%. Ta = -40~+85 c) 





Limits 


Symbol 

Parameter 

Test conditions 


25’C 

-40~ 

-|-85”C 

Unit 




Vcc(V) 

Min 

Typ 

Max 

Min 

Max 





2.0 



75 


95 


txLH 

Low-level to high-level and 


4.5 



15 


19 

ns 


high-level to low-ievel 


6.0 



13 


16 




2.0 


■■■ 



95 


txHL 

output transition time 


4.5 





19 

ns 



CL = 50pF(Note3) 

6.0 

HHI 


■ii 


16 




2.0 





158 


tpLH 

Low-level to high-level and 


4.5 





32 

ns 


high-level to low-level 


6.0 





27 




2.0 


m 





fpHL 

output propagation time 


4.5 










6.0 


1^1 





c, 






10 


10 

pF 

Cpo 

Power dissipation capacitance (Note 2) 




37 




PF 


Note 2 : Cpo is the internal capacitance of the 1C calculated from operation supply current under no-load conditions. (per gate) 
The power dissipated during operation under no-load conditions is calculated using the following formula 
Pd = CpD • Voo ‘ fi+loc ' Vcc 


Note 3 : Test Circuit 

INPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following 
characteristics (10%~90%): tp = 6ns, tf = 6ns 

(2) The capacitance Cl includes stray wiring 
capacitance and the probe input capacitance. 


TIMING DIAGRAM 
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MITSUBISHI HIGH SPEED CMOS 


M74HC133P/FP/DP 

13-INPUT POSITIVE NANO GATE 


DESCRIPTION 

The M74HC133 is a semiconductor integrated circuit con¬ 
sisting of a 13-input positive-logic NAND gates, usable as 
negative-logic NOR gates. 

FEATURES 

• High-speed; 20ns typ. (Cl=15pF, Vcc=5V) 

• Low power dissipation: S^^W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. min (Vcc=4.5V, 6V) 

• Capable of driving 10 74LSTTL loads 

• Wide operating voltage range; Vcc=2~6V 

• Wide operating temperature range; Ta=—40—t-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC133 to 
maintam the low power dissipation and high noise margin of 
the standard CMOS logic 4000B series while giving high¬ 
speed performance equivalent to the 74LS133. 

Buffered output Y improve input-to-output transfer charac¬ 
teristics and reduce to a minimum output impedance varia¬ 
tions with respect to input voltage variations. 

When inputs A through M are all high, the output Y will be¬ 
come low and when at least one of A through M is low, the 
output Y will become high. 


PIN CONFIGURATION (TOP VIEW) 



16P2P 


FUNCTION TABLE 


Inputs 

Output 

A 

N 

Y 

L 

L 

H 

H 

L 

H 

L 

H 

H 

H 

H 

L 


N = B-C*D*E*F«G'H'I*J*K-L*M 


LOGIC DIAGRAM Vcc 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC133P/FP/DP 

13-INPUT POSITIVE HAND GATE 


ABSOLUTE MAXIMUM RATINGS (Ta= —40—h85“C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5—1-7. 0 

V 

V, 

Input voltage 


—0. 5~VccH“0, 5 

V 

Vo 

Output voltage 


—0.5—•Vcc~l-0.5 

V 

ItK 

Input protection diode current 

V| < OV 

-20 

m 

V, > Vcc 

20 

loK 

Output parasitic diode current 

Vo<0V 

-20 

mA 

Vo ^ Vcc 

20 

lo 

Output current per output pin 


±25 

rnA 

Ice 

Supply/GND current 

Vcc, GND 

±50 


Pd 

Power dissipation 

(Note 1) 

500 

■w 

Tstg 

Storage temperature range 


-65~Ti-150 

1 ”c 1 


Note 1 ; M74HC133FP, Ta=-40—and Tg = 70~85°C are derated at-6mW/“C. 

M74HC133DP, Tg = -40~+50”C and Tg = 50~85"C are derated at -5mW/“C. 


RECOMMENDED OPERATING CONDITIONS (Tg= -40~+85°C) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

2 


6 

V 


Input voltage 

0 


Vcc 

V 

Vo 

Output voltage 

0 


Vcc 

V 

Toor 

Operating temperature range 

-40 


+85 

"C 


input risetime, falltime 

Vcc = 2. OV 

0 


1000 

ns 

Vcc = 4.5V 



500 

Vcc = 6. OV 

_Lj 


400 


ELECTRICAL CHARACTERISTICS 

























































MITSUBISHI HIGH SPEED CMOS 


IVI74HC133P/FP/DP 

13-INPUT POSITIVE HAND GATE 


SWITCHING CHARACTERISTICS (Vcc = 5v, Ta = 25c) 


Symbol 

Parameter 

Test conditions 

1 Limits 





Itlh 

Low-level to high-level and high-level to low-level 

output transition time 

Cl= 15pF(Note3) 



10 

ns 

frHL 



10 

ns 

fpLH 

Low-level to high-level and high-level to low-level 
output propagation time (A, B, C, D, E, F, G, H, 1, J, K, L or M - Y) 



30 

ns 

tpHL 



30 

ns 


SWITCHING CHARACTERISTICS (Vcc = 2~6v Ta = -4o~+85C) 



Parameter 


Limits 


Test conditions 


25'C 





IBSI 





Low-level to high-level and 

high-level to low-level 

output transition time 

CL = 50pF{Note3) 



■ 

H 


■ 





■ 

H 


H 



Low-level to high-level and 

high-level to low-level 

output propagation time 

B, C, D, E, F, G, H, 1, 

Ik, L or M - Y ) 



■ 

■NJI 








■g| 




C, ^ 

Input capacitance 





10 


10 

PF 

CpD 

Power dissipation capacitance (Note 2) 




32 




PF 


Note 2 : CpD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions, (per gate) 
The power dissipated during operation under no-load conditions is calculated using the following formula: 

Po = CpD • Vcc^ ' fi+lcc ’ Vcc 


Note 3 : Test Circuit 


INPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following 
characteristics (10%~90%): tr = 6ns, tf = 6ns 

(2) The capacitance Cl includes stray wiring 
capacitance and the probe input capacitance. 


TIMING DIAGRAM 
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MITSUBISHI HIGH SPEED CMOS 

M74HC137P/FP/DP 

i-OF-8 DECODER/DEMULTIPLEXER WITH ADDRESS LATCH 


DESCRIPTION 

The M74HC137 is a semiconductor integrated circuit con¬ 
sisting of a 3-bit binary to 8-line decoder/demultiplexer with 
address latch. 

FEATURES 

• Built-in address latch 

• High-speed: 17ns typ. (Cl=15pF, Vcc=5V) 

• Low power dissipation: 20A<W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. min (Vcc=4.5V, 6V) 

• Capable of driving 10 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40—f-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC137 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
whiie giving high-speed performance equivalent to the 
74LS137. 

The M74HC137 consists of a 3-bit binary to 8-line decoder/ 
demultiplexer with an address latch to store the signals of 
inputs AO through A2. When latch-enable input LE is low, a 
3-bit binary code is applied to inputs AO through A2 goes 
through the latch and becomes a code input signal. In this 
case, one of outputs YO through Y7 corresponding to this 
value will become low and the other outputs will all be¬ 



come high. In this case, chip select inputs CS1 and CS2 
should be maintained at high and low, respectively. When 
CS1 and CS2 are in conditions other than those given 
above, all outputs will become high. 

When LE is high, the AO through A2 signals exisiting im¬ 
mediately prior to the high-level setting wiil be stored in 
the latch. In this case, those stored contens will not change 
even if AO through A2 are changed. 

When operated as a 1-of-8 demultiplexer, CS1 or CS2 is 
used as a data input and AO through A2 are used as select¬ 
ing inputs. 
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MITSUBISHI HIGH SPEED CMOS 

M74HC137P/FP/DP 


l.OF-8 DECODER/DEMULTIPLEXER WITH ADDRESS LATCH 



Note 1 : X : Irrelevant _ 

Y° : Output state Y before LE changed to high level. 


ABSOLUTE MAXIMUM RATINGS (Ta = —40'—|-85°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5—1-7. 0 

V 

V, 

Input voltage 


—0. 5—Vcc+0- 5 

V 

Vo 

Output voltage 


—0. 5~Vco+0. 5 

V 



V, < OV 

-20 

mA 

l|K 


V, > Vcc 

20 




Vo<0V 

-20 


loK 

OLiI|juI UiOulci OCTfTBTTt 

Vo > Vcc 

20 

nnA 

lo 

Output current per output pin 


±25 

mA 

Ice 

Supply/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 

Tstg 

Storage temperature range 


-65—hi 50 

°Q 


Note 2 ; M74HC137FP, Tg = -40—|-70°C and Tg = 70~85°C are derated at -6mW/'C. 

M74HC137DP. Tg = -40~+50”C and Tg = 50~85”C are derated at -5mW/”C, 


RECOMMENDED OPERATING CONDITIONS (Ta= -40—l-SS'C) 




















MITSUBISHI HIGH SPEED CMOS 

IVI74HC137P/FP/DP 

l-OF-8 DECODER/DEMULTIPLEXER WITH ADDRESS LATCH 


ELECTRICAL CHARACTERISTICS 




High-level output voltage 


Low-level output voltage 


High-level Input current 


Low-level Input current 


Quiescent supply current 


loH — ~20//A 
loH = —20 /iA 
Vi = V,H, V|L Ioh = -20M 


loL = 20//A 
loL = 20/iA 
Vi = ViH, Viu Iol = 20aA 
Iql = 4.0mA 
loL = 5.2mA 


V| = 0V 


Vi = Vcc, GND, Io = 0M 


SWITCHING CHARACTERISTICS (Vcc = 5 v, la = 251c) 


Symbol 

Parameter 

Test conditions 

txLH 

Low-level to high-level and high-level to low-level 


tjHL 

output transition time 


<PLH 

Low-level to high-level and high-level to low-level 


tpHL 

output propagation time (A — Y) 


tpLH 

Low-level to high-level and high-level to low-level 

Cl= 15pF(Note4) 

tpHL 

output propagation time (CS2 — Y) 

tpLH 

Low-level to high-level and high-level to low-level 


tpHL 

output propagation time (CS1 — Y) 


tpLH 

Low-level to high-level and high-level to low-level 


tpHL 

output propagation time (LE — Y) 



5SBIMIBI 
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MITSUBISHI HIGH SPEED CMOS 

M74HC137P/FP/DP 

l-OF-8 DECODER/DEMULTIPLEXER WITH ADDRESS LATCH 


SWITCHING CHARACTERISTICS {Vcc = 2~6v,Ta = -4o~+85c) 





Limits 


Symbol 

Parameter 

Test conditions 


25’C 

-40~ 

-1-85”C 

Unit 




Vcc(V) 

Min 

Typ 

Max 

Min 

Max 





2.0 



75 


95 


txLH 

Low-level to high-level and 


4.5 



15 


19 

ns 


high-level to low-level 


6.0 



13 


16 




2.0 



75 


95 


txHL 

output transition time 


4.5 



15 


19 

ns 




6.0 



13 


16 





2.0 



170 


214 


tpLH 

Low-level to high-level and 


4.5 



34 


43 

ns 


high-level to low-level 


6.0 



29 


36 



output propagation time 

. 

2.0 



240 


302 


fpHL 

(A-Y) 


4.5 



48 


60 

ns 




6. 0 



41 


51 





2.0 



130 


164 


tpLH 

Low-level to high-level and 


4.5 



26 


33 

ns 


high-level to low-level 

CL = 50pF(Note4) 

6.0 



22 


28 



output propagation time 

2.0 



195 


246 


tpHL 

(^2-Y) 


4.5 



39 


49 

ns 




6.0 



33 


42 





2.0 



150 


189 


tpLH 

Low-level to high-level and 


4.5 



30 


38 

ns 


high-level to low-level 


6.0 



26 


32 



output propagation time 


2.0 



195 


246 


tpHL 

(CS1 - Y) 


4.5 



39 


49 

ns 




6.0 



33 


42 





2.0 



175 


221 


tpLH 

Low-level to high-level and 


4.5 



35 


44 

ns 


high-level to low-level 


6.0 



30 


37 



output propagation time 


2.0 



250 


315 



(LE-Y) 


4.5 



50 


63 

ns 




6.0 



43 


54 


c, 

Input capacitance 





10 


10 

pF 

CpD 

Power dissipation capacitance (Note 3) 




108 




PF 


Note 3 : CpD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions. 


The power dissipated during operation under no-load conditions is calculated using the following formula: 
Po = CpD • Vcc^ ' fi+lcc ■ Vcc 


TIMING REQUIREMENTS (Vcc = 2~6v, Ta= -40~+85c) 


Symbol Parameter Test conditions 

Limits 

Unit 

25°C 

-40—h85°C 

Vcc(V) 

Min 

Typ 

Max 

Min Max 


2.0 

80 



101 


tw LE pulse width 4.5 

16 



20 

ns 

6.0 

14 



17 


2.0 

100 



126 


A setup time with 






tsu 4.5 

20 



25 

ns 

respect to LE 

6. 0 

17 



21 


2.0 

50 



63 


A hold time with 






th 4.5 

10 



13 

ns 

respect to LE 






6. 0 

9 



11 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC137P/FP/DP 


l-OF-8 DECODER/DEMULTIPLEXER WITH ADDRESS LATCH 
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MITSUBISHI HIGH SPEED CMOS 

M74HC138P/FP/DP 

l-OF-8 DECODER/DEMULTIPLEXER 


DESCRIPTION 

The M74HC138 is a semiconductor integrated circuit con¬ 
sisting of a 3-bit binary to 8-line decoder/demultiplexer with 
chip select inputs. 

FEATURES 

• Three types of chip select inputs 

• Expandable to 24 outputs without extenally connected 
components 

• High-speed: 17ns typ. (Cl=15pF, Vcc=5V) 

• Low power dissipation: 20yuW/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc, min (Vcc=4.5V, 6V) 

• Capable of driving 10 74LSTTL loads 

• Wide operating voltage range: \/cc=2~6\/ 

• Wide operating temperature range: Ta=—40~-|-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 



FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC138 to 
maintain the iow power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS138. 

When operated as a decoder, a 3-bit binary code are ap¬ 
plied to inputs AO, A1 and A2, one of outputs YO through Y7 
corresponding to this value will become low and the other 


outputs will all become high. 

In this case, chip select input CS1 should be maintained at 
high while CS2 and CSS should be maintained at low. 

When CS1, CS2 and CSS are in conditions other than those 
given above, all outputs will become high irrespective of AO 
through A2. 

When operated as a 1-of-8 demultipiexer, CS1, CS2, or 
CSS is used as data input and AO through A2 input are used 
as sleeting input. 
















MITSUBISHI HIGH SPEED CMOS 

M74HC138P/FP/DP 

l-OF-8 DECODER/DEMULTIPLEXER 


FUNCTION TABLE (Note 1) 



H 


H 


H 


H 


H 




CSX = CS2 + CS3 
X ; Irrelevant 


ABSOLUTE MAXIMUM RATINGS (Tg = —40'—I-851C. unless otherv/lse noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5-1-7.0 

V 

V, 

Input voltage 


-0. S-Vec+O. 5 

V 

Vo 

Output voltage 


-0. 5~Vcc+0. 5 

V 


Input protection diode current 

V, < OV 

-20 

mA 

Vi > Vcc 

20 

Bi 

Output parasitic diode current 

Vo< OV 

-20 

mA 

Vo > Vcc 

20 

lo 

Output current per output pin 


±25 

mA 

Ice 

Supply/GND current | 




Pd 

Power dissipation 

(Note 2) 

500 

mW 


Storage temperature range 


-65—1-150 

x: 


Note 2 : M74HC138FP, Tg = -40—|-70”C and Tg = 70~85X; are derated at -emW/'C, 
M74HC138DP, Tg = -40—1-50^ and Tg = 50~85‘'C are derated at -5mW/"C. 


RECOMMENDED OPERATING CONDITIONS da = - 4 o~+ 85 C) 
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MITSUBISHI HIGH SPEED CMOS 

M74HC138P/FP/DP 


l.OF-8 DECODER/DEMULTIPLEXER 


ELECTRICAL CHARACTERISTICS 











































































MITSUBISHI HIGH SPEED CMOS 

M74HC138P/FP/DP 

l-OF-8 DECODER/DEMULTIPLEXER 


SWITCHING CHARACTERISTICS ( Vcc = 2 ~ 6 v. la = -40~+85 c) 





Limits 



Parameter 

Test conditions 


25”C 

-40~ 


Unit 






Typ 



Max 








WEB 




Itlh 

Low-level to high-level and 





B9 





high-level to low-level 





13 






2.0 



MB 


95 


^THL 

output transition time 


4. 5 



B9 


' 19 

ns 




6.0 



13 


16 





2.0 


■■■ 



189 


tpLH 

Low-level to high-level and 







38 

ns 


high-level >0 low-level 


m 


^^B 



32 



output propagation time 




niiiiii 

200 


252 


fpHL 

(A-Y) 





40 


50 

ns 



CL = 50pF(Note4) 

■9 



34 


43 




ma 



150 


189 



Low-level to high-level and 





30 


38 

ns 


high-level to low-level 


■b 



26 


32 



output propagation time 



■nm 




189 



(CS1 - Y) 



^^B 




38 

ns 




6.0 




BBi 

32 










189 


tpLH 

Low-level to high-level and 



^^B 




38 

ns 


high-level to low-level 


6.0 

^IB 

BBI 


IBB! 

32 



output propagation time 


2.0 


^B| 

175 


MTSM 



(CS2, ^-Y) 


4.5 

^^B 

^IB 

35 


mm 





6.0 

BIB! 

IBI 

30 




c, 

Input capacitance 





10 




CpD 

Power dissipation capacitance (Note 3) 




82 






Note 3 : C»>o is the internal capacitance of the 1C calculated from operation supply current under no-load conditions. 
The power dissipated during operation under no-load conditions is calculated using the following formula: 
Pd = CpD • Vcc* ' fi+lcc ' Vcc 
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MITSUBISHI HIGH SPEED CMOS 

M74HC138P/FP/DP 


l-OF-S DECODER/DEMULTIPLEXER 












MITSUBISHI HIGH SPEED CMOS 

M74HCT138P/FP/DP 




l-OF-8 DECODER/DEMULTIPLEXER WITH LSTTL-COMPATIBLE INPUTS 


DESCRIPTION 

The M74HCT138 is a semiconductor integrated circuit con¬ 
sisting of a 3-bit binary-to 8-iine decoder/demultiplexer 
with chip-select inputs. 

FEATURES 

• TTL level input V|l = 0.8V max V|h = 2. OV min 

• Three types of chip-select inputs 

• High-speed: 17ns typ. (Cl=15pF, Vcc=5V) 

• Low power dissipation: 20//W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• Capable of driving 10 74LSTTL loads 

• Wide operating voltage range: Vcc + 2~6V 

• Wide operating temperature range: Ta=—40—|-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 



FUNCTIONAL DESCRIPTION corresponding to this value will become low and the other 

Use of silicon gate technology allows the M74HCT138 to outputs will all become high. 

maintain the low power dissipation and high noise margin In this case, chip select input CS1 should be maintained at 

characteristics of the standard CMOS logic 4000B series high while CS2 and CS3 should be maintained at low. 

while giving high-speed performance equivalent to the When CS1, CS2 and CS3 are in conditions other than those 

74LS138. given above, all outputs will become high irrespective of AO 

As the inputs are TTL level, the device can be used as a through A2. 

level converter from LSTTL to high-speed CMOS. In that When operated as a 1-of-8 demultiplexer, CS1, CS2 or CS3 

case, no pull-up resistors are required. is used as data input and AO through A2 input are used as 

When operated as a decoder, a 3-bit binaly code are ap- sleeting input, 
plied to inputs AO, A1 and A2, one of outputs YO through Y7 












MITSUBISHI HIGH SPEED CMOS 

M74HCT138P/FP/DP 

l-OF-8 DECODER/DEMULTIPLEXER WITH LSTTL-COMPATIBLE INPUTS 



Note 1 : CSX = CS2 + CS3 
X ; Irrelevant 


ABSOLUTE MAXIMUM RATINGS (Ta= —40'—|-85°C, unless othenA/ise noted) 


Symbol 

Parameter 

Conditions 

Ratings 


Vcc 

Supply voltage 


-0. 5—1-7. 0 

V 

V, 

Input voltage 


-0.5~Vcc+0. 5 

V 

Vo 

Output voltage 


-0.5~Vcc+0. 5 

V 

■iK 

Input protection diode current 

V| < OV 

-20 

mA 

V, > Vcc 

20 


Output parasitic diode current 

Vo< OV 

-20 

mA 

Vo > Vcc 

20 

lo 

Output current, per output pin 


±25 

mA 

Ice 

Supply/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 


Storage temperature range 


-65~-|-150 

°C 


Note 2 ; M74HC138FP, Tg = -40—|-70”C and Tg = 70~85°C are derated at -6mW/‘C. 

M74HC138DP, Tg = -40—|-50”C and Tg = 50~85”C are derated at -5mW/"C. 


RECOMMENDED OPERATING CONDITIONS da =-4o~+85c) 








































MITSUBISHI HIGH SPEED CMOS 

M74HCT138P/FP/Dl> 


l-OF^8 DECODER/DEMULTIPLEXER WITH LSTTt^iCOMPATIBLE INPUTS 


ELECTRICAL CHARACTERISTICS (Vcc = 5V±10%, unless otherwise noted) 






Limits 


Symbol 

Parameter 

Test conditions , 

25°C 

-40~ 

-l-85”C 

Unit 





Min 

Typ 

Max 

Min 

Max 


ViH 

High-level input voltage 

Vo = 0.1V 

1 lo 1 = 20/^A 

2.0 



2.0 


V 


Low-level input voltage 

Vcc—0* 1V, Vcc" 
llol =20//A 

■0.1V 



0.8 


0.8 

V 




loH = ~20/iA 




< 

O 

o 

1 

p 




High-level output voltage 


loH= -4.0mA, Vcc = 4.5V 

■RM 



4.13 


V 




loH = -4.8mA. Vcc = 5.5V 

Him 



5.13 






loL = 20juA 





0.1 



Low-level output voltage 

V| = ViH, V|L 

loL = 4.0mA, Vcc = 4.5V 

miH 




0. 33 

V 




loL = 4.8mA, Vcc = 5.5V 





0. 33 


l|H 

High-level input current 

V| = 5.5V 



0.1 


1.0 

aA 

IlL 

Low-level Input current 

< 

II 

0 

< 



-0.1 


-1.0 

Ice 

Quiescent supply current 

Vi = Vcc, GND, 

lo = 0/iA 






/uA 

■^Icc 

Maximum quiescent state supply current 

V| = 2.4V, 0.4V (Note 3) 



2. 7 


2.9 

mA 


Note 3 ; Only one Input is set at this value and all others are fixed at Vcc or GND. 


SWITCHING CHARACTERISTICS (Vcc = 5v. la = 25 c) 



Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 


Low-level to high-level and high-level to low-level 
output transition time 

CL=»15pF(Note5) 



10 

ns 

Ithl 



10 


fpLH 

Low-level to high-level and high-level to low-level 
output propagation time (A — Y) 



25 

ns 

tpHU 



35 

ns 

fpUH 

Low-level to high-level and high-level to low-level 
output propagation time (CS1 — Y) 



25 


tpHL 



25 


fpLH 

Low-level to high-level and high-level to low-level 
output propagation time (CS2, CS3 — Y) 



25 

ns 




30 

ns 


SWITCHING CHARACTERISTICS ( Vcc = 5v±io%. Xa = -40~+85c) 



Parameter 

Test conditions 

Limits 


25"C 



BZSIi 




trLH 

Low-level to high-level and high-level 

to low-level output transition time 

Cl = 50pF (Note 5 ) 

bhi 



■jHj 



fxHL 



15 


19 

ns 

tpLH 

Low-level to high-level and 
high-level to low-level output 
propagation time (A—Y) 



30 


38 


tpHL . 





50 



Low-level to high-level and 
high-level to low-level output 
propagation time CCSI—Y) 



30 


38 


BSHHI 



30 


38 


tpLH 

Low-level to high-level and 
high-level to low-level output _ 
propagation time (CS2, CS3—Y) 



30 


38 

ns 

tpHL 



35 


r 43 

ns 

c, 

Input capacitance 




10 


10 

PF 

CpD 

Power dissipation capacitance (Note4) 







PF 


Note 4 ; CpD Is the Internal capacitance of the 1C calculated from operation supply current under no-load conditions. 
The power dissipated during operation under no-load conditions is calculated using the following formula; 
Pd = CpD • Vcc^ ■ fi+lcc ■ Vcc 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HCT138P/FP/DP 


l-OF-8 DECODER/DEMULTIPLEXER WITH LSTTL-COMPATIBLE INPUTS 







MITSUBISHI HIGH SPEED CMOS 

M74HC139P/FP/DP 

DUAL 1-6F-4 DECODER/DEMULTIPLEXER 


DESCRIPTION 

The M74HC139 is a semiconductor integrated circuit con¬ 
sisting of a 2-bit binary to divide-by-4 decoder/demultiplex¬ 
er with chip seiect inputs. 

FEATURES 

• Chip seiect inputs 

• High-speed: 19ns typ. (Cl=15pF, Vcc=5V) 

• Low power dissipation: 20//W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. niin (Vcc=4.5V, ev) 

• Capable of driving 10 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40—(-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC139 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS139. 

When operated as a decoder, a 2-bit binary code are ap¬ 
plied to inputs AO and A1, one of outputs YO through Y3 cor¬ 
responding to this value will become low and the other out¬ 
puts will all become high. In this case, chip select input CS 
should be maintained at low. When CS is high, all outputs 
will become high irrespective of AO and A1. 



When operated as a 1-of-4 demultiplexer, CS is used as a 
data input and AO and A1 are used as sleeting inputs. 
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MITSUBISHI HIGH SPEED CMOS 


IVI74HC139P/FP/DP 


DUAL l-OF-4 DECODER/DEMULTIPLEXER 


FUNCTION TABLE (Note 1) 





Note 1 : X : Irrelevant 

ABSOLUTE MAXIMUM RATINGS (Ta = —40—|-85°C. unless otherwise noted) 


Conditions 


Vi < OV 
V, > Vcc 


Vo<0V 


Vo ^ Vcc 


Symbol 

Parameter 

Vcc 

Supply voltage 

V, 

Input voltage 



Output voitage 

input protection diode current 


Output parasitic diode current 


Output current per output pin 


Suppiy/GND current 
Power dissipation 


Storage temperature range 


Vcc. GND 
(Note 2) 


Note 2 : M74HC139FP, Ta = -40~+70X: and Ta = 70~85'C are derated at -6mW/r. 

M74HC139DP, Ta = —40—|-50“C and Ta = 50~85°C are derated at —5mW/“C. 

RECOMMENDED OPERATING CONDITIONS (Ta = -40~+85°C) 



Suppiy voitage 


input voltage 


Output voltage 


Operating temperature range 


Input risetime, falltime 


Vcc = 2.0V 


Vcc = 4.5V 


Vcc = 6. OV 


Ratings 


-0.5—H7.0 


-0. 5—Vcc+0.5 


-0. 5-—Vcc~t~0. 5 
—20 
20 




±50 

500 


-65—1-150 



ELECTRICAL CHARACTERISTICS 


Symbol 

Parameter 

ViH 

High-level input voltage 

V,L 

Low-level input voltage 

VoH 

High-level output voltage 


Low-level output voltage 


Test conditions 




Vcc(V) Min 


2.0 



lOH = 

—A. 0mA 

loH = 

—5.2mA 

loL 

20;UA 

lOL “ 

TUfik 

loL “ 

Wftk 


Low-level input current 

V| = 0V 

Quiescent supply current 

Vi = Vcc, GND, lc = 0//A 








1 

0.5 

.35 

V 


1.8 



MITSUBISHI 

ELECTRIC 



















































































































MITSUBISHI HIGH SPEED CMOS 

IVI74HC139P/FP/DP 

DUAL l-OF-4 DECODER/DEMULTIPLEXER 


SWITCHING CHARACTERISTICS ( Vcc = sv. Ta = 25 c) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

♦tlh 

Low-level to high-level and high-level to low-level 
output transition time 

Ci. = 15pF(Note4) 



10 

ns 

Ithl 



10 

ns 

tpLH 

Low-level to high-level and high-level to low-level . 
output propagation time (CS — Y) 



30 

ns 

tPHL 





30 

ns 

tpLH 

Low-level to high-level and high-level to low-level 
output propagation time (A — Y) 

Number of delay 

gate stages 4 




30 

ns 

tpHL 



30 

ns 

4pLH 

Number of delay 
gate stages 5 



38 

ns 

tpHL 



38 



SWITCHING CHARACTERISTICS (Vcc = 2~6v.Ta=-40~+85c) 


Symbol 

Parameter 


Limits 

Unit 

Test conditions 


25t 

-40—|-85°C 


Vcc(V) 

Min 

Typ 

Max 

Min 

Max 

^TLH 

Low-level to high-level and 

high-level to low-level 

output transition time 

Cl = 50pF (Note 4) 

2.0 

4.5 

6.0 



75 

15 

13 


95 

19 

16 

ns 

Ithl 

2.0 

4.5 

6.0 



75 

15 

13 


95 

19 

16 

ns 

IpLH 

Low-level to high-level and 

high-level to low-level 

output propagation time 
(CS - Y) 

2.0 

4.5 

6.0 



175 

35 

30 


219 

44 

38 

ns 

tpHL 



2.0 

4.5 

6.0 



175 

35 

30 


219 

44 

38 

ns 

tpLH 

Low-level to high-level and 

high-level to low-level 

output propagation time 
.,(A-Y) 

Number of delay 

gate stages 4 


2.0 

4.5 

6.0 



m 

■ 

219 

44 

38 

ns 

tpHL 

2.0 

4.5 

6.0 





219 

44 

38 

ns 

IpLH 

Number of delay 

gate stages 5 

2.0 

4.5 

6.0 





275 

55 

47 

ns 

tpHL 

2.0 

4.5 

6.0 





275 

55 

47 

ns 


Input capacitance 





10 


10 

pF 

1 CpD 

Power dissipation capacitance (Note 3) 




62 




PF 


Note 3 : CpD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions, (per decoder) 
The power dissipated during operation under no-load conditions is calculated using the following formula: 

Pd = CpD • Vcc^ • fi+lcc ' Vcc 
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MITSUBISHI HIGH SPEED CMOS 

M74HC13BP/FP/DP 

DUAL l.OF-4 DECODER/DEMULTIPLEXER 


Note 4 : Test Circuit 



(1) The pulse generator (PG) .has the following 
characteristics (10%~90%); tr = 6ns, tf = 6ns 

(2) The capacitance Cl includes stray wiring 
capacitance and the probe input capacitance. 


TIMING DIAGRAM 
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MITSUBISHI HIGH SPEED CMOS 

M74HC147P/FP/DP 

10-LINE DECIMAL TO 4-LINE BCD PRIORITY ENCODER 


DESCRIPTION 

The M74HC147 is a semiconductor integrated circuit con¬ 
sisting of a 10-line decimal to 4-line BCD encoder with 
priority. 

FEATURES 

• Priority for data input 

• High-speed: 16ns typ. (Cl=15pF, Vcc=5V) 

• Low power dissipation; 20A/W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. min (Vcc=4.5V, 6V) 

• Capable of driving 10 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40~+85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC147 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS147. 

When an input is applied to one of the nine input lines D1 
through D9, the corresponding inverted BCD code is output 



at AO through A3. When more than one input is applied 
simultaneously, the signal at the highest order input pin is 
given priority. 

DO does not exist as an input, and when all inputs are high, 
all outputs will become high, allowing zero to be obtained. 
The device is ideal for Keyboard encoders or range selec¬ 
tors. 
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MITSUBISHI HIGH SPEED CMOS 


IVI74HC147P/FP/DP 

10-LINE DECIMAL TO A-LINE BCD PRIORITY ENCODER 


FUNCTION TABLE (Note 1) 



Note 1 : X : Irrelevant 


ABSOLUTE MAXIMUM RATINGS (Ta = —40—l-SSt:, unless othenwise noted) 



Supply voltage 
Input voltage 


Output voltage 


Input protection diode current 
Output parasitic diode current 


Output current per, output pin 


Supply/GNO current 


Power dissipation 


Storage temperature range 


Ratings 


-0. 5— \-7. 0 
0. 5—Vcc+O- 5 



V, <0V 


V| > Vcc 
Vo<0V 


Vo > Vcc 


Vcc, GND 


(Note 2) 


-20 


20 

±25 


±50 


500 


-65~+150 



M74HC147FP, Ta = -40~+70"C and Ta = 70~85’C are derated at -BrnW/'C. 
M74HC147DP. Ta = —40~+50”C and Ta = 5d~85°C are derated at —5rnW/°C. 








































































MITSUBISHI HIGH SPEED CMOS 

IVI74HC147P/FP/DP 

10-LINE DECIMAL TO 4-LINE BCD PRIORITY ENCODER 


ELECTRICAL CHARACTERISTICS 




r 



Limits 


Symbol 

Parameter 

Test conditions 


25"C 

I 

O 

1 

-|-85‘C 






Vco(V) 

Min 

Typ 

Max 

Min 

Max 






2.0 




■Ei 











■HEfl 







4.5 






V 
















6.0 

MB 



WEB 




1 



2.0 









Vo = 0.1V, Vcc 

-o.iv 




mil 




V|L 

Low-level input voltage 



4.5 









< 

O 

CM 

_g 













6.0 



1.8 


■Uil 





loH = —20/<A 

2.0 



jjj^H 

■HQ 






Iqh = —20juA 

4.5 







VoH 

High-level output voltage 

V| = V,H, ViL 

loH = —20//A 

6.0 



IIB 







loH = —4.0mA 

4.5 

4.18 


~l 

RQ 






loH = —5.2mA 

6.0 

5.68 





3IHI 




loL “ 20//A 

2.0 



0.1 


■gn 





loL ~ 20//A 

4.5 



0.1 




VoL 

Low-level output vbitage 

V| = V,„, ViL 

loL = 20 )uA 

6.0 



0.1 

' 






loL = 4.0mA 

4.5 










loL = 5.2mA 

6.0 



1^3 




IlH 

High-level input current 

V, = 6V 

6.0 



0.1 


1.0 


1,L 

Low-level input current 

V| = 0V 

6.0 



-0.1 


—1.0 

/uA 

Ice 

Quiescent supply current 

Vi = Vcc, GND, 

< 

o 

II 

6.0 



4.0 


40.0 

UA 


SWITCHING CHARACTERISTICS (Voc = 5v.Ta==25c) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

Itlh 

Low-level to high-level and high-level to low-level 
output transition time 

Ci.= 15pF(Note4) 



10 

ns 

Ithl 



10 

ns 

tpLH 




26 

ns 

IpHL 




ns 


SWITCHING CHARACTERISTICS (Vcc = 2~6v, la = - 40 ~+ 85 c) 






Limits 


Symbol 

Parameter 

Test conditions 


25”C 

-40~ 

-t-85'C 

Unit 




Vcc(V) 

Min 

Typ 

Max 

Min 

Max 





2.0 



75 


95 


tyLH 

Low-level to high-level and 


4.5 



15 


19 

ns 


high-level to low-level 


6.0 



13 


16 




2.0 



75 


95 


'txHL 

output transition time 


4.5 



15 


19 

ns 



Cl = 50pF {Note4) 

6.0 



13 


16 




2.0 



150 


190 


tpLH 

Low-level to high-level and 


4.5 



30 


38 

ns 


high-level to low-level 


6.0 



26 


33 



output propagation time 


2.0 



150 


190 


tpHL 

(D-A) 


4.5 



30 


38 

ns 




6.0 



26 


33 


c, 

Input capacitance 





10 


10 

PF 

CpD 

Power dissipation capacitance (Note 3) 








PF 


Note 3 : Cpo is the internal capacitance of the 1 C calculated from operation supply current under no-load conditions. 
The power dissipated during operation under no-load conditions is calculated using the following formula; 
Pd = CpD • Voc^ ■ fi+lcc ' Vcc 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC147P/FP/DP 

iO-LINE DECIMAL TO A-LINE BCD PRIORITY ENCODER 


Note 4 : Test Circuit 


iNPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following 
characteristics (10%~90%): tr = 6ns. tf = 6ns 

(2) The capacitance Cl includes stray wiring 
capacitance and the probe input capacitance. 


TIMING DIAGRAM 
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MITSUBISHI HIGH SPEED CMOS 

M74HC148P/FP/DP 

8-LINE TO 3-LINE PRIORITY ENCODER 


DESCRIPTION 

The M74HC148 is a semiconductor integrated circuit con¬ 
sisting of an 8-line binary octal encoder with priority. 

FEATURES 

• Priority for date input 

• Easily expandable number of input bits 

• High-speed: 16ns typ. (Cl=15pF, Vcc=5V) 

• Low power dissipation: 20//W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. min (Vcc=4.5V, 6V) 

• Capable of driving 10 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40—|-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipnrient. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC148 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS148. __ 

When an input is applied to one of the eight input lines DO 
through W, the corresponding 3-bit binary code is output at 
M through J2. When more than one input is applied simul¬ 
taneously, the highest order pin is given priority. By using 



enable-input E, enable-output EO, and group-signal output 
GS, the number of lines can be easily expanded, making 
the device ideal for keyboard encoders and range selec¬ 
tors. 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC148P/FP/DP 


8-LINE TO 3-LINE PRIORITY ENCODER 



ABSOLUTE MAXIMUM RATINGS (Ta = —40'—|-85"C, unless otherwise noted) 



Note 2 : M74HC148FP, Tg = -40—|-70t: and Tg = 70~85'C are derated at -6mW/'C. 

M74HC148DP, Tg = -40~+50"C and Tg = 50~85'C are derated at -5mW/°C. 





























































































































MITSUBISHI HIGH SPEED CMOS 

IVI74HC148P/FP/DP 

8-LINE TO 3-LINE PRIORITY ENCODER 


ELECTRICAL CHARACTERISTICS 







Limits 1 


Symbol 

Parameter 

Test conditions 


251 c 1 

-40~ 

■f85lC 

Unit 





Vcc(V) 

1 Min 1 

Typ 1 

i Max 1 

1 Min 1 

Max 

1_ 





2.0 

■19 



B 


——jniiiii 



Vo = 0.1V, Vcc- 

-0.1V 






V|H 

High-level Input voltage 

llol =20//A 


4.5 



Eh 

^^B 





6.0 

mtam 



mam 





Vo = 0.1V, Vcc- 

-0.1V 

2.0 



0.5 


0.5 

B 

V,L 

Low-level Input voltage 

llol =20//A 


4.5 

6.0 

M 

H 

1.35 

1.8 

H 

1.35 

1.8 

■ 




loH = ~20//A 

2.0 

1.9 


■jj^M 

1.9 






loH = —20//A 

4.5 

4.4 



4.4 

^^B 


VoH 

High-level output voltage 

Vi = ViH, V,u 

loH = —20/iA 

6.0 

5.9 



5.9 






loH = -"4- 0mA 

4.5 

4.18 



4.13 






Iqh “ —5.2mA 

6.0 

5.68 



5.63 

^B[| 





Iol = 20//A 

2.0 


I^MH 

0.1 


0.1 





Iol = 20//A 

4.5 



0.1 


0.1 

^^B 

VoL 

Low-level output voltage 

Vi = V,H, Viu 

lot = 20//A 

6.0 

m 


0.1 


0.1 





lot = 4.0mA 

4.5 






^|B 




lot = 5.2mA 

6.0 







IlH 

High-level Input current 

Vi = 6V 

6.0 



0.1 


1.0 

//A 

IlL 

Low-level input current 

Vi = OV 

6.0 



- 0.1 


- 1.0 

Icc 

Quiescent supply current 

1 Vi = Vcc, GND, 

lo = 0//A 1 




BB 


^TiTiR 

//A 


SWITCHING CHARACTERISTICS (Vcc = 5 v. Ta = 251 c) 
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MITSUBISHI HIGH SPEED CMOS 

M74HC148P/FP/DP 

8-LINE TO 3-LINE PRIORITY ENCODER 


SWITCHING CHARACTERISTICS (Vcc = 2~6v. Ta = -40~+85 c) 





Limits 


Symbol 

Parameter 

Test conditions 


25"C 

-40~ 

-+-85°C 

Unit 




Vcc(V) 

Min 

Typ 

Max 

Min 

Max 





2.0 



75 


95 


tyLH 

Low-level to high-level and 


4.5 



15 


19 

ns 


high-level to low-level 


6.0 



13 


16 




2.0 



75 


95 


Tthl 

output transition time 


4.5 



15 


19 

ns 




6.0 



13 


16 





2.0 



150 


190 


tpLH 

Low-level to high-level and 


4.5 



30 


38 

ns 


high-level to low-level 


6.0 



26 


33 



output propagation time 


2.0 



150 


190 


tpHL 

(D0~^ - M~A2) 


4,5 



30 


38 

ns 




6.0 



26 


33 





2.0 



165 


205 


tpLH 

Low-level to high-level and 


4.5 



33 


41 

ns 


high-level to low-level 


6.0 



28 


35 



output propagation time 


2.0 



165 


205 


tpHL 

(D0~D7-E0, GS) 


4.5 



33 


41 

ns 



Cl = 50pF (Note4) 

6.0 



28 


35 




2.0 



120 


150 


tpLH 

Low-level to high-level and 


4.5 



24 


30 

ns 


high-level to low-level 


6.0 



20 


26 



output propagation time 


2.0 



120 


150 


tpHL 

(1-EO) 


4.5 



24 


30 

ns 




6.0 



20 


26 





2.0 



115 


145 


tpLH 

Low-level to high-level and 


4.5 



23 


29 

ns 


high-level to low-level 


6.0 



20 


25 



output propagation time 


2.0 



115 


145 


tpHL 

(E-^) 


4.5 



23 


29 

ns 




6.0 



20 


25 


1 



2.0 



125 


155 


tpLH 

Low-level to high-level and 


4.5 



25 


31 

ns 


high-level to low-level 


6.0 



21 


26 



output propagation time 


2.0 



125 


155 


tpHL 

(E - a6~^) 


4.5 



25 


31 

ns 




6.0 



21 


26 


C, 

Input capacitance 





10 


10 

PF 


Power dissipation capacitance (Note 3) 








PF 


Note 3 : CpD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions. 
The power dissipated during operation under no-load conditions is calculated using the following formula: 
Pd ~ Cpp • Vcc^ ■ fi+lcc ’ Vcc 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC148P/FP/DP 

8-LINE TO 3<LINE PRIORITY ENCODER 


Note 4 : Test Circuit 


INPUT Vcc OUTPUT 



(1) The pulse generator (PQ) has the following 
characteristics (10%~90%): tr = 6ns, tf = 6ns 

(2) The capacitance Cl includes stray wiring 
capacitance and the probe Input capacitance. 


TIMING DIAGRAM 



Vcc 


GND 

VoH 

VoL 

VoH 

VoL 
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MITSUBISHI HIGH SPEED CMOS 


M74HC151P/FP/DP 


8-INPUT DATA SELECTOR/MULTIPLEXER 


DESCRIPTION 

The M74HC151 is a semiconductor integrated circuit con¬ 
sisting of an 8-iine to 1-iine date seiector/muitipiexer. 

FEATURES 

• High-speed: 22ns typ. (Cl=15pF, Vcc=5V) 

• Low power dissipation: 20//W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. min (Vcc=4.5\/, 6V) 

• Capable of driving 10 74LSTTL loads 

• Wide supply voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta==— 40—|-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC151 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS151. 

The M74HC151 consists of data selector functions for 
selecting one of eigh input line signals and multiplexer 
functions for converting 8-bit parallel data into serial data 
using time-division. 

The 8-line signal is applied to data inputs DO through D7, 
and after one of the data inputs has been selected by 


PIN CONFIGURATION (TOP VIEW) 



16P2P 


DATA INPUTS' 


SELECT INPUTS 


select inputs AO through A2, that input signal will be output 
at Y or an inverted signal will be output at Y. By applying 8- 
bit parallel data to DO through D7, and connecting the out¬ 
put of a synchronous octal counter to AO through A2, DO 
through D7 data will be output at Y synchronous with th^ 
clock pulse in the order of D0-D7. When output-enable in¬ 
put OE is high, Y will become low and Y will become high 
irrespective of other inputs. 

The M74HC151 has the same functions and pin connections 
as the M74HC251, but the latter has a 3-state output. 



>OUTPUTS 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC151P/FP/DP 

8-INPUT DATA SELECTOR/MULTIPLEXER 



Note 1 : X : Irrelevant 


ABSOLUTE MAXIMUM RATINGS (Ta = —40—|-85’C, unless otherwise noted) 



Note 2 : M74HC151FP, Ta= —40—|-70‘C and Ta= 70~85°C are derated at —6mW/°C. 

M74HC151DP, Ta = -40'^+50‘C and Ta= 50~85r are derated at -5mW/“C. 


RECOMMENDED OPERATING CONDITIONS da = -4o~+85c) 


















































































MITSUBISHI HIGH SPEED CMOS 

IVI74HC151P/FP/DP 

8-INPUT DATA SELECTOR/MULTIPLEXER 


ELECTRICAL CHARACTERISTICS 



Parameter 

Test conditions 

Vcc(V) 



0 n 


High-level input voltage 


Low-level input voltage 


High-level output voltage 


Low-level output voltage 


High-level Input current 
Low-level input current 
Quiescent supply current 


Vo = 0. IV, Vcc-0.1V 

I lo I = 20 a/A 

Vo = 0. IV, Vco-0. IV 

I lo I = 20^A 

Iqh “ 20/ji 

loH = —20/// 

V| = V|H, V|L loH — 20/// 

•oH = —4. Or 

_ Iqh ~ —5.2r 

loL = 20//A 
loL — 20//A 

V| = V|H, ViL Iql = 20//A 
loL = 4.0mA 
loL = 5.2mA 

V| = 6V 

Vi = OV _ 

Vi = Vcc, GND, Io = 0//A 



Limits 

• 25°C 

-40~ 

-|-85t; 

Min 

Typ 

Max 

Min 

Max 

1.5 



1.5 


3.15 



3.15 


4.2 



4.2 




0.5 

1.35 





1.8 


1.8 



SWITCHING CHARACTERISTICS (Vcc = 5v.Ta = 25C) 























MITSUBISHI HIGH SPEED CMOS 

M74HC151P/FP/DP 

8-INPUT DATA SELECTOR/MULTIPLEXER 


SWITCHING CHARACTERISTICS (Voc = 2~6V, Ta = -40—h85'C) 



Note 3 : CpD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions. 
The power dissipated during operation under no-load conditions is calculated using the following formula: 
Pd = CpD • Vcc* • fj+lcc ’ Vcc 































































MITSUBISHI HIGH SPEED CMOS 

M74HC151P/FP/DP 


8-INPUT DATA SELECTOR/MULTIPLEXER 
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MITSUBISHI HIGH SPEED CMOS 

M74HC153P/FP/DP 

DUAL 4-INPUT DATA SELECTOR/MULTIPLEXER 


DESCRIPTION 

The M74HC153 is a semiconductor integrated circuit con¬ 
sisting of two 4-line to 1-line data selectors/multiplexers. 

FEATURES 

• High-speed: 13ns typ. (Cl=15pF, Vcc=5V) 

• Low power dissipation: 20//W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc, min (Vcc=4.5, 6V) 

• Capable of driving 10 74LSTTL loads 

• Wide supply voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=— 40— |-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC153 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS153. 

The M74HC153 consists of data selector functions for 
selecting one of four input line signals and multiplex func¬ 
tions for converting 4-bit parallel data into serial data using 
time-division. 

The 4-line signal is applied to data inputs DO through D7, 
and after one of the data inputs has bqen selected by 
select inputs AO and A1, that input signal will be output at 



Y. By applying 4-bit parallel data to DO through D3 and con¬ 
necting the output of a synchronous quadruple counter to 
AO and A1, DO through D3 data will be output at Y synchro¬ 
nous with the clock pulse in the order.of D0-D3. Select in¬ 
puts A are common to the two circuits while the output- 
enable inputs OE are independent. When OE is high, Y will 
become low irrespective of other inputs. 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC153P/FP/DP 

DUAL 4-INPUT DATA SELECTOR/MULTIPLEXER 



Note 1 : X : Irrelevant 


ABSOLUTE MAXIMUM RATINGS da = —40'—[-85“C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5—1-7. 0 

V 

V, 

Input voltage 


—0. 5—Vcc"l"0- 5 

V 

Vo 

Output voltage 


—0. 5— Vcc"l"0' 5 

V 

IlK 

Input protection diode current 

V, < ov 

—20 

mA 

V,>Vcc 

20 

loK 

Output parasitic diode current 

Vo< OV 

-20 

mA 

Vo > Vcc 

20 

lo 

Output current per output pin 


±25 

mA 

Ice 

Supply/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 


Storage temperature range 


-65~+150 

°C 


Note 2 : M74HC153FP, Ta = -40~-f70”C and Ta = 70~85“C are derated at -6mW/°C. 

M74HC153DP, Ta = —40'~-f-50°C and Ta = 50'~85”C are derated at —5mW/°C. 


RECOMMENDED OPERATING CONDITIONS (Ta= -40—hSS'C) 



























MITSUBISHI HIGH SPEED CMOS 

IVI74HC153P/FP/DP 

DUAL 4-INPUT DATA SELECTOR/MULTIPLEXER 


ELECTRICAL CHARACTERISTICS 





Low-level Input current 
Quiescent supply current 


6.0 


6.0 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC153P/FP/DP 


DUAL 4-INPUT DATA SELECTOR/MULTIPLEXER 


SWITCHING CHARACTERISTICS (Vcc = 2~6v, la = -4o~+85"c) 





Limits 


Symbol 

Parameter 

Test conditions 


25t; 

-40~ 

-I-85C 

Unit 




Vcc(V) 

Min 

Typ 

Max 

Min 

Max 





2.0 



75 


95 


fTLH 

Low-level to high-level and 


4.5 



15 


19 

ns 


high-level to low-level 


6.0 



13 


16 




2.0 



75 


95 


trHL 

output transition time 


4.5 



15 


19 

ns 




6.0 



13 


16 





2.0 



126 


158 


fpLH 

Low-level to high-level and 


4.5 



28 


35 

ns 


high-level to low-level 


6.0 



23 


29 



output propagation time 


2.0 



126 


158 


fpHL 

(D-Y) 


4.5 



28 


35 

ns 



CL = 50pF(Note4) 

6.0 



23 


29 




2.0 



158 


198 


tpLH 

Low-level to high-level and 


4.5 



35 


44 

ns 


high-level to low-level 


6.0 



30 


38 



output propagation time 


2.0 



158 


198 


tpHL 

(A-Y) , 


4.5 



35 


44 

ns 




6.0 



30 


38 





2.0 



95 


120 


tpLH 

Low-level to high-level and 


4.5 



19 


24 

ns 


high-level to low-level 


6.0 



16 


20 



output propagation time 


2.0 



95 


120 


tpHU 

(^-Y) 


4.5 



19 


,24 

ns 




6.0 



16 


20 


Cl 

Input capacitance 





10 


10 

pF 

CpD 

Power dissipation capacitance (Note 3) 




48 




PF 


Note 3 : CpD is the internal capacitance of the 1C caluculated from operation supply current under no-load conditions. 

The power dissipated during operation under no-load conditions is calculated using the foilwing iormula i < 

Pd = CpD • Vcc^ ' f|+lcc * Vcc 


Note 4 ; Test Circuit 


INPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following 
characteristics (10%~90%); tf = 6ns, tf = 6ns 

(2) The capacitance Cl includes stray wiring 
capacitance and the probe input capacitance. 
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MITSUBISHI HIGH SPEED CMOS 

M74HbiS3P/FP/DP 


DUAL 4-INPUT DATA SELECTOR/MULTIPLEXER 
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MITSUBISHI HIGH SPEED CMOS 

M74HC154P/FP/DWP 


l-OF-16 DECODER/DEMULTIPLEXER 


DESCRIPTION 

The M74HC154 is a semiconductor integrated circuit con¬ 
sisting of a 4-bit binary to 16-line decoder/demultiplexer 
with chip select inputs. 

FEATURES 

• Two chip select inputs 

• High-speed: 21ns typ. (Cl=15pF, Vcc=5V) 

• Low power dissipation; 20//W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. min (Vcc=4.5\/, 6V) 

• Capable of driving 10 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40~-f-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC154 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS154. 

When operated as a 1-of-16 decoder, by applying a 4-bit 
binary code to inputs AO through A3, the corresponding out¬ 
put. YO through Y15 will become low and all the others will 
become high. 

In this case, chip select inputs CS1 and CS2 should be 



maintained low. 

When both CS1 and CS2 are not low, all outputs will be¬ 
come high irrespective of AO through A3. 

When operated as a 1-of-16 demultiplexer, CS1 or CS2 is 
used as a data input and AO through A3 are used as select¬ 
ing inputs. 
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MITSUBISHI HIGH SPEED CMOS 

M74HC154P/FP/PWP 

l-OF-16 DECODER/DEMULTIPLEXER 


FUNCTION TABLE (Nojei) 


Inputs I __ Outputs 



Note 1 : X: Irrelevant 


ABSOLUTE MAXIMUM RATINGS da- —40—l-85”C, unless otherwise noted) 



Note 2 : M74HC154FP. Tg = -40—|-80’C and Tg = 80~85'C are derated at -7mW/°C. 

M74HC154DWP. Tg = -40~+80’C and Tg = 80~85°C are derated at -7mV^/°C. 


RECOMMENDED OPERATING CONDITIONS (Ta = -40~+85C) 









































































MITSUBISHI HIGH SPEED CMOS 


IVI74HC154P/FP/DWP 


l-OF-16 DECODER/DEMULTIPLEXER 


ELECTRICAL CHARACTERISTICS 


Symbol 

Parameter 

Test conditions 





1 Vcc(V) 



IL 

low-level input current 

CC 

Quiescent supply current 


1.0 

uA 

-1.0 

//A 

40.0 

mA 


SWITCHING CHARACTERISTICS ( Vcc = 5v. ta = 25 c) 



Symbol 

Parameter 

Test conditions 

Itlh 

Low-level to high-level and high-level to low-level 


tjHL 

output transition time 


fpLH 

Low-level to high-level and high-level to low-level 


fpHL 

output propagation time (A — Y) 


IpUH 

Low-level to high-level and high-level to low-level 


fpHL 

output propagation time (CS1, CS2 —Y) 




SWITCHING CHARACTERISTICS (Vcc = 2~6V, Ta = -40~+85"C) 









Low-level to high-level and 


high-level to low-level 


output transition time 


Low-level to high-level and 
high-level to low-level 

output propagation time 

(A-Y) 

Cl = 50pF (Note 4) 

Low-level to high-level and 

high-level to low-level 
output propagation time 
{^, ^-Y) 



Vcc(V) Min 


2.0 

4.5 





input capacitance 


Power dissipation capacitance (Note 3) 


Note 3 : CpD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions. 

The power dissipated during operation under no-load conditions is calculated using the following formula: Pd = Cpp • Vcc^ * fi+lcc • Vcc 
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MITSUBISHI HIGH SPEED CMOS 

M74HC154P/FP/DWP 


l-OF-16 DECODER/DEMULTIPLEXER 


Note 4 : Test Circuit 



(1) The puise generator (PQ) has the foliowing 
characteristics (10%~90%): tr = 6ns, t| = 6ns 

(2) The capacitance Cl includes stray wiring 
capacitance and the probe input capacitance. 


TIMING DIAGRAM 
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MITSUBISHI HIGH SPEED CMOS 


M74HC155P/FP/DP 


DUAL l>OF-4 DECODER/DEMULTIPLEXER 


DESCRIPTION 

The M74HC155 is a semiconductor integrated circuit con¬ 
sisting of two 2-bit binary to 4-iine decoders/demulti¬ 
plexers. 

FEATURES 

• High-speed: 19ns typ. (Cl=15pF, Vcc=5V) 

• Low power dissipation; 20/iW/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. inin (Vcc=4.5\/, ev) 

• Capable of driving 10 74LSTTL loads 

• Wide operating voltage range; Vcc=2~6V 

• Wide operating temperature range: Ta=—40—|-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC155 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS155. 

When operated as a 2-bit binary to 4-line decoder, by ap¬ 
plying 2-bit binary data to inputs Aa and Ab, the corres¬ 
ponding output YO through Y3 will become low and all the 
others will become high. 

In this case, chip select inputs Csla and Csib should be 
maintained at high and low respectively, and chip select in¬ 
puts Cs2a and Cs2b should be maintained low. 

When both Cs2a and Cs2b are high, all the outputs will be- 


PIN CONFIGURATION (TOP VIEW) 


I Cs1a-*rT .n> — I 16| V( 

CHIP SELECT ‘- r-a^ -' 

-- ici2a-[i-rpu 

C!’ ^ (inputs 


INPUT Ab -► cu 

Y3a —^ 
Y2a —[T 
Yla-^IT 
Y0a*-[T 
GND (T 


r<lj ■ j4]<^Cs1b I 

IP^IU'^Aa 
]|]—Y3b 

TTl—Y2b 

1^—Ylb 
T]-*Y0b 


16P4 

Outline 16P2N 
16P2P 


come high. 

When operated as a 3-bit binary to 8-line decoder, by ap¬ 
plying 3rd-bit binary data to connected Csla and Cs2b, the 
output signals will appear at YOb through Y3b and YOa 
through Y3a in accordance with the function table given. 
When operated as a 1-of-4 demultiplexer, by using Csla 
and Csib as data inputs, and by using Aa and Ab as select 
inputs, the output signals will appear at YO through Y3. 
When operated as a 1-of-8 demultiplexer, by using con¬ 
nected Csla and Csib as 3rd-bit select input, and by using 
connected Cs2a and Cs2b as data input, the output signals 
will appear at YOb through Y3b and YOa through Y3a. 


FUNCTION TABLE (Note!) 

<2-BIT BINARY TO 4-LINE DECODER/1-LINE TO 4-LINE DEMULTIPLEXER) 


<3-BlT BINARY TO 8-LlNE DECODER/1-LINE TO 8-LINE DEMULTIPLEXER) 


Inputs 

Outputs 

Ac 

Ab 

Aa 


YOb 

vTb 

Y2b 

Y3b 

YOa 

YTa 

Y2a 

Y3a 

X 

X 

X 

H 

H 

H 

H 

H 

H, 

H 

H 

H 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

L 

L 

H 

L 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

L 

L 

H 

H 

L 

H 

H 

H 

H 

H 

L 

H 

H 

L 

H 

H 

H 

L 

H 

H 

H 

H 

H 

L 

L 

L 

H 

H 

H 

H 

L 

H 

H 

H 

H 

L 

H 

L 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

L 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

L 


Note 1 : X : irrelevant_ 

Ac : Csla and Csib (when connected) 
Cs ; Cs2a and Cs2b (when connected) 


Inputs 

Outputs 

Ab 

Aa 

Cs2b 

lo 

YOb 

YTb 

Y2b 

Y3b 

X 

X 

H 

X 

H 

H 

H 

H 

L 

L 

L 

L 

L 

H 

H 

H 

L 

H 

L 

L 

H 

L 

H 

H 

H 

L 

L 

L 

H 

H 

L 

H 

H 

H 

L 

L 

H 

H 

H 

L 

X 

X 

X 

H 

H 

H 

H 

H 


1 Inputs 

I Outputs I 

Ab 

Aa 

Cs2a 

Cs1a 

YOa 

TTa 

Y2a 

Y3a 

X 

X 

H 

X 

H 

H 

H 

H 

L 

L 

L 

H 

L 

H 

H 

H 

L 

H 

L 

H 

H 

L 

H 

H 

H 

L 

L 

H 

H 

H 

L 

H 

H 

H 

L 

H 

H 

H 

H 

L 

X 

X 

X 

L 

H 

H 


H 
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MITSUBISHI HIGH SPEED CMOS 

M74HC157P/FP/DP 

QUADRUPLE 2-INPUT NONINVERTING DATA SELECTOR/MULTIPLEXER 


DESCRIPTION 

The M74HC157 is a semiconductor integrated circuit con¬ 
sisting of four 2-iine to 1-iine data seiectors/multipiexers. 

FEATURES 

• High-speed: 12ns typ. (Cu=15pF, Vcc=5V) 

• Low power dissipation: 20//W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. niin (Vcc=4.5V, 6V) 

• Capable of driving 10 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40—|-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC157 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS157. 

The M74HC157 consists of four circuits each containing 
data selector functions for selecting one of two input line 
signals and multiplexer functions for converting 2-bit para¬ 
llel data into serial data using time-division. 

The 2-line signal is applied to data inputs A and B, and af¬ 
ter one of the inputs has been selected by select input S, it 
is output at pin Y. By applying 2-bit parallel data to A and 



B, and connecting the output of a binary counter to S, A and 
B date will be output at Y synchronous with the clock pulse 
in the order A-B. S and output-enable input OE are com¬ 
mon to all four circuits. When OE is high, all outputs, Y will 
become low irrespective of other inputs. 

M74HC157 is the same functions and pin connections as 
M74HC257, differing in that the output of M74HC257 is 3- 
state. 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC157P/FP/DP 

QUADRUPLE 2-INPUT NONINVERTING DATA SELECTOR/MULTIPLEXER 


FUNCTION TABLE (Note i) 


Inputs 

Output 

OE 

S 

A 

B 

Y 

H 

X 

X 

X 

L 

L 

L 

L 

X 

L 

L 

L 

H 

X 

H 

L 

H 

X 

L 

L 

L 

H 

X 

H 

H 


Note 1 : X ; Irrelevant 


ABSOLUTE MAXIMUM RATINGS (Ta = —40—|-85°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 


Vcc 

Supply voltage 


-0. 5—1-7. 0 

V 

V, 

Input voltage 


-0. 5~Vcc4-0. 5 

V 

Vo 

Output voltage 


—0. 5—Vcc~t“0. 5 

V 

I.K 

Input protection diode current 

Vi < OV 

-20 

mA 

Vi > Vcc 

20 

loK 

Output parasitic diode current 

Vo<0V 

-20 

mA 

Vo > Vcc 

20 

lo 

Output current per output pin 


±25 

mA 

Ice 

Supply/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 

Tstg 

Storage temperature range 


-65—hi 50 

°C 


Note 2 : M74HC157FP, Tg = -40~+70t: and Tg = 70~85'C are derated at -6mW/°C. 

M74HC157DP. Tg = -40~+50"C and Tg = 50~85”C are derated at -5mW/°C. 




























MITSUBISHI HIGH SPEED CMOS 

M74HC157P/FP/DP 

QUADRUPLE 2-INPUT NONINVERTING DATA SELECTOR/MULTIPLEXER 


ELECTRICAL CHARACTERISTICS 


Limits 

Symbol Parameter Test conditions 25X: —40— |-85’C Unit 

I Vco(V) Min I Typ I Max Min I Max 



SWITCHING CHARACTERISTICS (Vcc = 5 v, Ta = 251c) 
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MITSUBISHI HIGH SPEED CMOS 

M74HC157P/FP/DP 

QUADRUPLE 2.INPUT NONINVERTING DATA SELECTOR/MULTIPLEXER 


SWITCHING CHARACTERISTICS (Vcc = 2~6v, Ta = -40~+85c) 




-1 

Limits 


Symbol 

Parameter 

Test conditions 


25-C 

1 

O 

-l-SSC 

Unit 




Vcc( V) 

Min 

Typ 

Max 

Min 

Max 





2.0 



75 


95 


tyLH 

Low-level to high-level and 


4.5 



15 


19 

ns 


high-level to low-level 


6.0 



13 


16 




2.0 



75 


95 


txHL 

output transition time 


4.5 



15 


19 

ns 




6.0 



13 


16 





2.0 



125 


158 


tpLH 

Low-level to high-level and 


4.5 



25 


32 

ns 


high-level to low-level 


6.0 



21 


27 



output propagation time 


2.0 



125 


158 


tpHL 

(A, B-Y) 


4.5 



25 


32 

ns 



Cl= 50pF(Note4) 

6.0 



21 


27 




2.0 



125 


158 


tpLH 

Low-level to high-level and 


4.5 



25 


32 

ns 


high-level to low-level 


6.0 



21 


27 



output propagation time 


2.0 



125 


158 


tpHL 

(S-Y) 


4.5 



25 


32 

ns 




6.0 



21 


27 





2.0 



115 


145 


tpLH 

Low-level to high-level and 


4.5 



23 


29 

ns 


high-level to low-level 


6.0 



20 


25 



output propagation time 


2.0 



, 115 


145 


tpHL 

(^-Y) 


4.5 



23 


29 

ns 




6.0 



20 


25 


c, 

Input capacitance 





10 


10 

PF 

CpD 





51 




PF 


Note 3 ; Cpo is the internal capacitance of the 1C calculated from operation supply current under no-load conditions. 

The power dissipation during operation under no-load conditions is calculated using the following formula: 
Pd = CpD • Vcc^ ‘ fi"t"lcc ' Vcc 


Note 4 : Test Circuit 


INPUT Vcc OUTPUT 



TIMING DIAGRAM 


(1) The pulse generator (PG) has the following 
characteristics (10%~90%): V = 6ns, tf = 6ns 

(2) The capacitance Cl includes stray wiring 
capacitance and the probe input capacitance. 
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MITSUBISHI HIGH SPEED CMOS 

M74HC15^/FP/DP 


QUADRUPLE 2-INPUT INVERTING DATA SELECTORiMULTIPLEXER 


DESCRIPTION 

The M74HC158 is a semiconductor integrated circuit con¬ 
sisting of four 2-iine to 1-line data selectors/multiplexers. 

FEATURES 

• High-speed: 12ns typ. (Cl=15pF, Vcc=5V) 

• Low power dissipation: 20//W/package. max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. min (Vcc=4.5V, 6V) 

• Capable of driving 10 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40—f-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon'gate technology allows the M74HC158 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS158. 

The M74HC158 consists of four circuits each containing 
date selector functions for selecting one of two input line 
signals and multiplexer functions for converting 2-bit para¬ 
llel data into serial data using time-division. 

The 2-line signal is applied to data inputs A and B, and af¬ 
ter one of the data inputs has been selected by select in- 


PIN CONFIGURATION (TOP VIEW) 


Bo-ryi a3 


OUTPUT YO -rri-dYO 


DATA INPUTS 


GND 8 



Vcc 


ENABLE INPUT 


41 “*151 —^41 Y3p— Ll2l-» Y3 OUTPUT 


Bi-reHBi A2k-|TT1*- 42 


OUTPUT Y1 -m-dY1 B2^-B2 


9 I— Y2 output 


16P4 

Outline 16P2N 
16P2P 


put S, it is inverted and output at pin Y. By applying 2-bit 
parallel data to A and B, and connecting the output of a 
binary counter to S, the inverted A and B data will be out-' 
put at Y synchronous with the clock pulse in the order A-B. 

S and output-enable input OE are common to all four cir¬ 
cuits. When OE is high, all outputs, Y will become high 
irrespective of other inputs. 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC158P/FP/DP 

QUADRUPLE 2.INPUT INVERTING DATA SELECTOR/MULTIPLEXER 


FUNCTION TABLE (Note 1) 


Inputs 

Output 

OE 

S 

A 

B 

Y 

H 

X 

X 

X 

H 

L 

L 

L 

X 

H 

L 

L 

H 

X 

L 

L 

H 

X 

L 

H 

L 

H 

X 

H 

L 


Note 1 : X : irrelevant 


ABSOLUTE MAXIMUM RATINGS (Ta = —40—|-85°C. unless othenwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0.5—1-7.0 

V 

V, 

Input voltage 


-0. 5~Vcc+0. 5 

V 

Vo 

Output voltage 


-0. 5~Vcc+0. 5 

V 

l|K 

Input protection diode current 

V|<0V 

-20 

mA 

V, > Vcc 

20 

loK 

Output parasitic diode current 

Vo<0V 

-20 

mA 

Vo > Vcc 

20 

lo 

Output current per output pin 


±25 

mA 

Ice 

Supply/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 


500 

mW 

Tstg 

Storage temperature range 


-65~+150 

"C 


Note 2 : M74HC158FP, Ta = -40—h70°C and Tg = 70~85°C are derated at -6mW/“C, 
M74HC158DP, Tg = -40—f-50°C and Tg = 50~85°C are derated at -SmW/'C. 


RECOMMENDED OPERATING CONDITIONS (Ta= -40~+85“C) 



















MITSUBISHI HIGH SPEED CMOS 

IVI74HC158P/FP/DP 

QUADRUPLE 2-INPUT INVERTING DATA SELECTQR/MULTIPLEXER 


ELECTRICAL CHARACTERISTICS 




IL 

Low-level Input current 

CC 

Quiescent supply current 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC158P/FP/DP 

QUADRUPLE 2-INPUT INVERTING DATA SELECTOR/MULTIPLEXER 


SWITCHING CHARACTERISTICS ( Vcc = 2~6v. Ta = - 4 o~+ 85 c) 





Limits 


Symbol 

Parameter 

Test conditions 


25’C 

-40~ 

-1-85°C 

Unit 




Vcc(V) 

Min 

Typ 

Max 

Min 

Max 





2.0 



75 


95 


fxLH 

Low-level to high-level and 


4.5 



15 


19 

ns 


high-level to low-level 


6.0 



13 


16 




2.0 



75 


95 


Ithl 

output transition time 


4.5 



15 


19 

ns 




6.0 



13 


16 





2.0 



125 


158 


tpLH 

Low-level to high-level and 


4.5 



25 


32 

ns 


high-level to low-level 


6.0 



21 


27 

- ■ 


output propagation time 


2.0 



125 


158 


tpHL 

(A, B-Y) 


4.5 



25 


32 

ns 



Cl = 50pF (Note 4) 

6.0 



21 


27 




2.0 



125 


158 


fpLH 

Low-level to high-level and 


4.5 



25 


32 

ns 


high-level to low-level 


6.0 



21 


27 



output propagation time 


2.0 



125 


158 


tpHL 

(S-Y) 


4.5 



25 


32 

ns 




6.0 



21 


27 





2.0 



115 


145 


tpLH 

Low-level to high-level and 


4.5 



23 


29 

ns 


high-level to low-level 


6.0 



20 


25 



output propagation time 


2.0 



115 


145 


tpHL 

(^-Y) 


4.5 



23 


29 

ns 




6.0 



20 


25 


c, 

Input capacitance 





10 


10 

PF 

CpD 

Power dissipation capacitance (Note 3) 




82 



_ 

PF 


Note 3 : CpD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions. 

The power dissipation during operation under no-load conditions is caiculated using the following formula: 
Pd = CpD • Vcc^ • fi+lco * Vcc 


Note 4 : 


Test Circuit 


INPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following 
characteristics (10%~90%): tr = 6ns, tf = 6ns 

(2) The capacitance Cl includes stray wiring 
capacitance and the probe input capacitance. 


TIMING DIAGRAM 
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MITSUBISHI HIGH SPEED CMOS 

M74HCi60P/FP/pP 

PRESETTABLE BCD COUNTER WITH ASYNCHRONOUS RESET 


DESCRIPTION 

The M74HC160 is a semiconductor integrated circuit con¬ 
sisting of a presettable synchronous BCD counter with an 
asynchronous reset input. 

FEATURES 

• Asynchronous reset and synchronous preset inputs 

• Enable input and ripple carry output allow cascade con¬ 
nection 

• Count frequency 45MHz typ. (Cl=15pF, ycc=5\/) 

• Low power dissipation: 20//W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• Wide supply voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40~+85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC160 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS160. 

When the count pulse is applied to clock input CK, the 
number of count pulses will be output at outputs QO through 
Q3 synchronous with the count pulse in BCD code. Count¬ 
ing takes place when CK changes from low-level to high- 
level. 

The preset functions synchronously with the count pulse. By 
supplying data to preset data inputs PO through P3 and set¬ 
ting load input LOAD to low-level, when CK changes from 


LOGIC DIAGRAM 


PIN CONFIGURATION (TOP VIEW) 


DIRECT — 
RESET INPUT "d" 


CLOCK INPUT CK -► 2 


PRESET 
DATA INPUTS 


>CK RCO Ti] -* RCO outpUt'^'^”'^^ 

PO QO—T4l-> QO 
PI 01 — 



P2 Q2l—^12 —Q2 


I P3 — |T — P3 03 — in— Q3 I 

ENABLE INPUT Ep ^ [T — Et — ^ Ey ENABLE INPUT 

GND ^ L-— LOAD LOAD INPUT 

16P4 

Outline 16P2N 

_ 16P2P _ 

low-level to high-level, the PO through P3 signals will be 
output to QO through Q3, respectively, irrespective of en¬ 
able inputs Ep and Et. This permits persetting of the 
counter. 

When values greater than 10 are preset, the count adv¬ 
ances as shown in the State Transition Diagram. 

The reset operates asynchronously, and by setting direct 
reset input Rd to low-level, QO through Q3 will become low 
irrespective of other inputs. 

The ripple carry output RCO will become high only when 
QO is high, Q1 is low, Q2 is low, Q3 is high and Et is high. 
Ep, Ey and RCO are used in cascade connections of the 
counter synchronous from when the counter is used as a 
nbit counter. (See the Application Example.) 


DATA INPUTS 


ENABLE INPUTS 


DIRECT 
RESET INPUT 


CLOCK INPUT CK (2 
LOAD INPUT LOAD (s 



RIPPLE CARRY 
OUTPUT 








MITSUBISHI HIGH SPEED CMOS 

IVI74HC160P/FP/DP 

PRESETTABLE BCD COUNTER WITH ASYNCHRONOUS RESET 


FUNCTION TABLE (Note 1) 


Inputs 

Outputs 

Rd 

LOAD 

Et 

Ep 

CK 

QO 

Q1 

02 

03 

RCO 

L 

X 

X 

X 

X 

L 

L 

L 

L 

L 

H 

L 

L 

X 

t 

PO 

P1 

P2 

P3 

L 

H 

L 

H 

X 

t 

L* 

H 

H 

H 

H 

t 

Count 

L* 

H 

H 

L 

X 

X 

Count suppressed 

L 

H 

H 

H 

L 

X 

Count suppressed 

L* 


Note 1 ; t : Change from low to high (positive-edge trigger) 

* : RCO, is normally low, but will become high when QO is 
high, Q1 is low, Q2 is low, 03 is high and Ej is high. 
Accordingly RCO = OO • 01 • 02 • 03 • Ey 
X : Irrelevant 


OPERATION TIMING DIAGRAM 



STATE TRANSITION DIAGRAM 



ABSOLUTE MAXIMUM RATINGS (Ta = —40—l-85°C, unless otherwise noted) 



Parameter 

Conditions 

Ratings 

Unit 

IKHI 

Supply voltage 


-0. 5—1-7. 0 

V 


Input voltage 


—0. 5~Vcc"l"0. 5 

V 

Vo 

Output voltage 


—0. 5—Vcc+0. 5 

V 


Input protection diode current 

Vi < OV 

-20 


V, > Vec 

20 


Output parasitic diode current 

Vo < OV 

-20 


Vo ^ Vec 

20 

lo 

Output current per output pin 


±25 


Ice 

Supply/GND current 

Vec, GND 

±50 


Pd 

Power dissipation 

(Note 2) 

500 

mW 

Tstg 

Storage temperature range 


-65—hi 50 

°C 


Note 2 : M74HC160FP, Tg = -40—(-70°C and Tg = 70~85”C are derated at -6mW/°C. 

M74HC160DP, Tg = -40—f-50°C and Tg = 50~85"C are derated at -5mW/lC. 
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MITSUBISHI HIGH SPEED CMOS 

M74HC160P/FP/DP 

PRESETTABLE BCD COUNTER WITH ASYNCHRONOUS RESET 


RECOMMENDED OPERATING CONDITIONS (Ta= -40~+85°C) 



Parameter 

Limits 

Unit 

Mir) 

Typ 

Max 

Vcc 

Supply voltage 

2 


6 

V 

V, 

Input voltage 

0 


Vcc 

V 

Vo 

Output voltage 

0 


Vcc 

V 

Toor 


-40 


+85 

"C 



Vcc = 2. OV 

0 


1000 


Vcc = 4.5V 

0 


o 

o 

lO 

Vcc = 6. OV 

0 




ELECTRICAL CHARACTERISTICS 







Limits 


Symbol 

Parameter 

Test conditions 


25'C 

-40~ 

+85'C 






Vcc(V) 

Min 

Typ 

Max 








2.0 

1.5 






V|H 

High-level Input voltage 

Vo = 0.1V, Vcc 

-0.1V 

4.5 

3.15 




^^D 


1 IqI = 20//A 


6.0 

4.2 



m 









2.0 



0.5 


0.5 


V,L 

Low-level Input voltage 

Vo = 0.1V, Vcc 

-0.1V 

4.5 



1.35 


1.35 

V 

1 lo 1 = 20 /jA 


6.0 



1.8 


1.8 







loH = —20juA 

2.0 

1.9 




■jm 





loH = —20/iA 

4.5 

4.4 




^^D 


VoH 

High-level output voltage 

V, = V,H, ViL 

loH = —20^A 

6.0 

5.9 





^^D 




loH = ~4.0mA 

4.5 

4.18 



nn 


^^D 




loH = —5.2mA 

6.0 

5. 68 









lot. “ 20//A 






.0.1 





loL ~ 20/iA 


■j 



^^D 

0.1 

^^D 


Low-level output voltage 

V| = V|H, V,L 

Iql “ 20/iA 






0.1 





loL = 4.0mA 

4.5 






^^D 




loL = 5.2mA 

6.0 








High-level Input current 

V| = 6V 

6.0 



0.1 


1.0 

mA 

l|L 

Low-level Input current 

V| = 0V 

6.0 



bed 


-1.0 

mA 

Ice 

Quiescent supply current 

Vi = Vcc, GND, 

lo = O/r A 

6.0 



D3EI 


40.0 

/uA 


SWITCHING CHARACTERISTICS (vcc = 5v Ta = 25c) 


Symbol 

Parameter 

Test conditions 


fmax 

Maximum clock frequency 


30 

Itlh 

Low-level to high-level and high-level to low-level 



1th L 

output transition time 



IpUH 

Low-level to high-level and high-level to low-level 



IpHL 

output propagation time (CK — Q) 



tpHL 

High-level to low-level output propagation time 
(^-Q) 

CL = 15pF(Note4) 


tpLH 

Low-level to high-level and high-level to low-level 



tpHL 

output propagation time (Ej — RCO) 



IpLH 

Low-level to high-level and high-level to low-level 



tpHL 

output propagation time (CK — RCO) 



tpHL 

High-level to low-level output propagation time 
(^- RCO) 




ELECTRIC 




































MITSUBISHI HIGH SPEED CMOS 

IVI74HC160P/FP/DP 

PRESETTABLE BCD COUNTER WITH ASYNCHRONOUS RESET 


SWITCHING CHARACTERISTICS (Vcc = 2~6v. la = -40~+85C) 





Limits 


Symbol 

Parameter 

Test conditions 


25’C 

-40~ 

+85°C 

Unit 




Vcc(V) 

Min 

Typ 

Max 

Min 

Max 





2.0 

5 



4 



fmax 

Maximum clock frequency 


4.5 

27 



21 


MHz 




6.0 

32 



25 






2.0 



75 


95 


Itlh 

Low-level to high-level and 


4.5 



15 


19 

ns 


high-level to low-level 


6.0 



13 


16 




2.0 



75 


95 


fjHL 

output transition time 


4.5 



15 


19 

ns 




6.0 



13 


16 





2.0 



170 


214 


tpLH 

Low-level to high-level and 


4.5 



34 


43 

ns 


high-level to low-level 


6.0 



29 


36 



output propagation time 


2.0 



205 


258 


tpHL 

(CK-Q) 


4.5 



41 


52 

ns 




6.0 



35 


44 



High-level to low-level 


2.0 



210 


265 


tpHL 

output propagation time 

Cl = 50pF (Note 4) 

4.5 



42 


53 

ns 


O 1 

O 


6.0 



36 


45 





2.0 



160 


202 


fpLH 

Low-level to high-level and 


4.5 



32 


40 

ns 


high-level to low-level 


6.0 



27 


34 



output propagation time 


2.0 



195 


246 


tpHL 

(Et- RCO) 


4.5 



39 


49 

ns 




6. 0 



33 


42 





2.0 



175 


221 


tpLH 

Low-level to high-level and 


4.5 



35 


44 

ns 


high-level to low-level 


6.0 



30 


37 



output propagation time 


2.0 



215 


271 


tpHL 

(CK- RCO) 


4.5 



43 


54 

ns 




6.0 



37 


46 



High-level to low-level 


2.0 



220 


277 


tpHL 

output propagation time 


4.5 



44 


55 

ns 


- RCO) 


6.0 



37 


47 


C, 

Input capacitance 





10 


10 

pF 

CpD 

Power dissipation capacitance (Note 3) 




57 




PF 


Note 3 : CpD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions. 
The power dissipated during operation under no-load conditions is calculated using the following formula: 

, Pd ~ CpD • Vcc^ • fi+lcc ' Vcc 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC160P/FP/DP 

PRESETTABLE BCD COUNTER WITH ASYNCHRONOUS RESET 


TIMING REQUIERMENTS (Vcc = 2~6v, Ta = -40~+85ic) 


Symbol 

/ 

Parameter 


Limits 

Unit 

Test conditions 


251C 

-40~+85lC 


Vcc(V) 

Min 

Typ 

Max 

Min 

Max 

tw(CK) 

Clock pulse width 



80 

16 

14 

■ 

■ 

m 


ns 


Direct reset pulse width 

2.0 

4.5 

6.0 

80 

16 

14 

■ 

■ 



ns 

tsu(p) 

P setup time with 

respect to CK 

2.0 

4.5 

6.0 


■ 

■ 

189 

38 

32 


ns 

tsU(LOAD) 

LOAD setup time with 

respect to CK 





170 

34 

29 


ns 

tsU(E) 

Et, Ep setup time with 

respect to CK 

2.0 

4.5 

6.0 

200 

40 

34 

■ 


250 

50 

43 


ns 

th(p) 

P hold time with 

respect to CK 


50 

10 

9 



63 

13 

11 


ns 

thCLOAD) 

LOAD hold time with 

respect to CK 


H 

■ 




ns 

th<e) 

Et, Ep hold time with 

respect to CK 

2.0 

4.5 

6.0 

1 

■ 




ns 

trecCR^) 

Ro recovery time with 

respect to CK 

2.0 

4.5 

6.0 

1 

■ 


158 

32 

27 


ns 

trec(LOAD) 

LOAD recovery time with 

respect to CK 

2.0 

4.5 

6.0 

H 



158 

32 

27 


ns 


Note 4 : Test Circuit 


INPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following 
characteristics (10%~90%): tr = 6ns, tf = 6ns 

(2) The cajaacitance Cl includes stray wiring 
capacitance and the probe input capacitance. 
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MITSUBISHI HIGH SPEED CMOS 

M74HC160P/FP/DP 

PRESETTABLE BCD COUNTER WITH ASYNCHRONOUS RESET 


TIMING DIAGRAM 



Vcc 

GND 


Vcc 


GND 

VoH 


VoL 





Vcc 


GND 


Vcc 


GND 

Vcc 

GND 


VoH 

VoL 


APPLICATION EXAMPLE CONFIGURATION of a io" counter using cascade connection 


• CONNECTION FOR LOW-SPEED 
APPLICATION 


ENABLE INPUT! 


COUNT PULSE! 


n m 


J_Lt 


i I I M 


LOAOQOQ1 Q2Q3 

H 

LOAOaOQ1Q2Q3 

H 

LOADQOQ1Q2Q3 

Ep M74HC160 

o— 

Ep M74HC160 

o— 

Ep M74HC160 

Et RCO 

— 

Et RCO 

— 

Et RCO 

»CK 


r- 

>CK 


r- 

> CK 

Rd PO P1 P2 P3 



Rd PO PI P2 P3 



Rd PO PI P2 P3 

mil 


n 111 


1 111 1 


■TO NEXT STAGE 


TO NEXT STAGE 



TO NEXT STAGE 


TO NEXT STAGE 


TO NEXT STAGE 
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MITSUBISHI HIGH SPEED CMOS 

M74HC161P/FP/DP 

PRESETTABLE 4-BIT BINARY COUNTER WITH ASYNCHRONOUS RESET 


DESCRIPTION 

The M74HC161 is a semiconductor integrated circuit con¬ 
sisting of a presettable synchronous 4-bit binary 
(hexadecimal) counter with direct reset input. 

FEATURES 

• Direct reset and synchronous preset inputs 

• Enable input and ripple carry output for cascade con¬ 
nection 

• Count frequency 45MHz typ. (Cl=15pF, \/cc=5\/) 

• Low power dissipation: 20/uW/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40'—|-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 


PIN CONFIGURATION (TOP VIEW) 

D^CTRESET S-.-OflV’ bn Vo. 


JlHtU Htbtl D —*.11 — - - 1ft I \i 

INPUT Ro-^Li. ~ ^ iil Vcc 

CLOCK INPUT CK ^- »CK ?ICO -jU -► RCO ouTPUT^^”'^'^ 

1 po-»IT — po Qo—Til-* Qo 


P1 _♦ 4 _ PI — 13|-* Q1 

PRESET DATA I— —I OUTPUT-? 

INPUTS I- — I OUTPUTS 

- P2 Q2 - 12|-» Q2 

P3 —[£—P3 Q3—Q3 

ENABLE INPUT Ep -* [T «- Et ENABLE INPUT 

GND [T L-n <- load load input 

^ .. ■•6P4 

Outline 16P2N 

_ 16P2P _ 

supplying data to PERSET data inputs PO through P3 and 


FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC161 to 
maintain the iow power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS161. 

When the count pulse is applied to clock input CK, the 
number of count pulses will be output at outputs QO through 
Q3 synchronous with the count pulse in 4-bit binary code. 
Counting takes place when CK changes from low-level to 
high-level. 

The preset functions synchronously with the count pulse. By 


setting load input LOAD to low-level, when CK changes 
from low-level to high-level, the PO through P3 signals will 
be output to QO through Q3, respectively, irrespective of 
enable inputs Ep and Ey. This permits persetting of the 
counter. 

The reset operates asynchronously, and by setting direct 
reset input Rd to low-level. QO through Q3 will become low, 
irrespective of other inputs. 

The ripple carry output RCO will become high only when all 
of QO, Q1, Q2, Q3 and Ey are high. Ep, Ey and RCO are 
used in cascade connections of the counter in synchronous 
from when the counter is used as a n-bit counter. (See the 
Application Example.) 


LOGIC DIAGRAM 


-© 


DATA INPUTS- 


ENABLE INPUTS 


DIRECT RESET 
INPUT 


CLOCK INPUT CK(2 
LOAD INPUT L0AD(^ 



RCO 

RIPPLE CARRY 
OUTPUT 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC161P/FP/DP 

PRESETTABLE 4-BIT BINARY COUNTER WITH ASYNCHRONOUS RESET 


FUNCTION TABLE (Note 1) 


1 Inputs 

1 Outputs 1 

Rd 

LOAD 

Et 

Ep 

CK 

QO 

Q1 

Q2 

03 

RCO 

L 

X 

X 

X 

X 

L 

L 

L 

L 

L 

H 

L 

L 

X 

t 

PO 

PI 

P2 

P3 

L 

H 

■L 

H 

X 

t 

L* 

H 

H 

H 

H 

t 

Count 

L* 

H 

H 

L 

X 

X 

Count suppressed 

L 

H 

H 

H 

L 

X 

Count suppressed 

L* 


Note 1 


t ; Change from low to high level (positive-edge trigger) 

* : RCO is normally low, but will become high when all of 
QO, Q1, Q2, Q3 and Ej are high. Accordingly, RCO = 
QO • Q1 • Q2 • Q3 • Et 
X : Irrelevant 


OPERATION TIMING DIAGRAM 


Rd I_ 

1 


LOAD 1 

S' 

PO 


P1 I 

Lr 


P2_| I 



CK —iTjkjijijijTxiJxriJ"^^ 

’ I 



RCO 


I 


RESET 


T2 13 14 15 0 


PRESET 


COUNT 




COUNT SUPPRESSED 


STATE TRANSITION DIAGRAM 



ABSOLUTE MAXIMUM RATINGS (Ta= —40—|-85°C, unless otherwise noted) 


Symboi 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5—1-7. 0 

V 

V, 

Input voltage 


—0. 5~Vcc“l"0. 5 

V 

Vo 

Output voltage 


—0. 5—Vcc"t"0, 5 

V 

I.K 

Input protection diode current 

Vi < OV 

-20 

mA 

V| > Vcc 

20 

loK 

Output parasitic diode current 

Vo< OV 

-20 

mA 

Vo ^ Vcc 

20 

lo 

Output current per output pin 


±25 

mA 

Ice 

Supply/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 

Tstg 

Storage temperature range 


-65-1-150 

°C 


Note 2 : M74HC161FP, Tg = -40—|-70°C and Tg = 70~85°C are derated at -6mW/’C. 

M74HC161DP, Tg = —40—|-50“C and Tg = 50~85°C are derated at —5mW/'C. 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC161P/FP/DP 

PRESETTABLE 4-BIT BINARY COUNTER WITH ASYNCHRONOUS RESET 


RECOMMENDED OPERATING CONDITIONS (Ta = -40~+85”C) 



ELECTRICAL CHARACTERISTICS 



SWITCHING CHARACTERISTICS ( Vcc = 2 ~ 6 v, Xa = -4o~+85 c) 





Limits 





Min 

Typ 

Max 


fmax 

Maximum clock frequency 


30 



MHz 

txLH 

Low-level to high-level and high-level to low-level 




10 

ns 

txHL 

output transition time 




10 

ns 

tpLH 

Low-level to high-level and high-level to low-level 




28 

ns 

tpHL 

output propagation time (CK — Q) 




34 

ns 

tpHL 

High-level to low-level output propagation time 
(^-Q) 

Cl= 15pF (Note 4) 



36 

ns 

tpLH 

Low-level to high-level and high-level to low-level 




26 

ns 

tpHL 

output propagation time (Ej “ RCO) 

. 



32 

ns 

tpLH 

Low-level to high-level and high-level to low-level 




30 

ns 

tpHL 

output propagatiori time (CK — RCO) 




36 

ns 

tpHL 

High-level to low-level output propagation time 
- RCO) 




38 

ns 
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MITSUBISHI HIGH SPEED CMOS 


M74HC161P/FP/DP 

PRESETTABLE 4-BIT BINARY COUNTER WITH ASYNCHRONOUS RESET 


SWITCHING CHARACTERISTICS (Vcc = 2~6v la = -4o~+85c) 





Limits 


Symbol 

Parameter 

Test conditions 


25°C 

-40~ 

-1-85’C 

Unit 




Vcc(V) 

Min 

Typ 

Max 

Min 

Max 





2.0 

5 



4 



fmax 

Maximum clock frequency 


4.5 

27 



21 


MHz 




6.0 

32 



25 






2.0 



75 


95 


fxLH 

Low-level to high-level and 


4.5 



15 


19 

ns 


high-level to low-level 


6.0 



13 


16 




2.0 



75 


95 


trHL 

output transition time 


4.5 



15 


19 

ns 




6.0 



13 


16, 





2.0 



170 


214 


tpLH 

Low-level to high-level and 


4.5 



34 


43 

ns 


high-level to low-level 


6.0 



29 


36 



output propagation time 


2.0 



205 


258 


tpHL 

(CK-Q) 


4.5 



41 


52 

ns 




6.0 



35 


44 



High-level to low-level 


2.0 



210 


265 


tpHL 

output propagation time 

Cl = 50pF (Note4) 

4.5 



42 


53 

ns 


(R^- Q) 


6.0 



36 


45 





2.0 



160 


202 


fpLH 

Low-level to high-level and 


4.5 



32 


40 

ns 


high-level to low-level 


6.0 



27 


34 



output propagation time 


2.0 



195 


246 


tpHL 

(Et- RCO) 


4.5 



39 


49 

ns 




6.0 



33 


42 





2.0 



175 


221 


tpLH 

Low-level to high-level and 


4.5 



35 


44 

ns 


high-level to low-level 


6.0 



30 


37 



output propagation time 


2.0 



215 


271 


fpHL 

(CK- RCO) 


4.5 



43 


54 

ns 




6.0 



37 


46 



High-level to low-level 


2.0 



220 


277 


tpHL 

output propagation time 


4.5 



44 


55 

ns 


(^- RCO) 


6.0 



37 


47 


C, 

Input capacitance 





10 


10 

pF 

CpD 

Power dissipation capacitance (Note 3) 




57 




PF 


Note 3 : CpD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions. 
The power dissipated during operation under no-load conditions is calculated using the following formula; 
Pd = CpD • Vcc^ • fi+lcc ■ Vcc 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC161P/FP/DP 

PRESETTABLE 4-BIT BINARY COUNTER WITH ASYNCHRONOUS RESET 


TIMING REQUIREMENTS ( Vcc = 2~6v, la = -40~+85 c) 


Syitibol 

Parameter 


Limits 


Test conditions 


250 

-40~+85'C 


Vcc(V) 






tw(CK) 



2.0 

4.5 

6.0 

80 

16 

14 


■ 



ns 


Direct reset pulse width 




■ 



ns 

L___ 

tsu(p) 

P setup time with 

respect to CK 





189 

38 

32 



tsU(LOAD) 

LOAD setup time with 

respect to CK 


H 







Et, Ep setup time with 

respect to CK 


■ 






th(p) 

Phold time with 

respect to CK 

2.0 

4.5 

6.0 

50 

10 

g 



H 



th(LOAD) 

LOAD hold time with 

respect to CK 





H 











ns 

VecCRo) 

Ro recovery time with 
respect to CK 





158 

32 

27 


ns 

VeC(LOAD) 

LOAD recovery time with 

respect to CK 

mSM 





■ 



Note 4 : Test Circuit 


INPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following 
characteristics (10%~90%): V = 6ns, tf = 6ns 

(2) The capacitance Cl inciudes stray wiring 
capacitance and the probe input capacitance. 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC161P/FP/DP 

PRESETTABLE 4-BIT BINARY COUNTER WITH ASYNCHRONOUS RESET 


TIMING DIAGRAM 




Vcc 


GND 


Vcc 


GND 


Vcc 


GND 



APPLICATION EXAMPLE 

CONFIGURATION OF A PROGRAMMABLE DIVIDER 



PROGRAM 


Note 5 : The reset function is invoked by setting the reset input to 
high and applying a count pulse. The Rd pin cannot be used 
in this application because it sets QO through Q3 to low. 


PO 

PI 

P2 

P3 

Rate of 
division 

L 

L 

L 

L 

1/16 

H 

L 

L 

L 

1/15 

L 

H 

L 

L 

1/14 

H 

H 

L 

L 

1/13 

L 

L 

H 

L 

1/12 

H 

L 

H 

L 

1/11 

L 

H 

H 

L 

1/10 

H 

H 

H 

L 

1/9 

L 

L 

L 

H 

1/8 

H 

L 

L 

H 

1/7 

L 

H 

L 

H 

1/6 

H 

H 

L 

H 

1/5 

L 

L 

H 

H 

1/4 

H 

L 

H 

H 

1/3 

L 

H 

H 

H 

1/2 
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MITSUBISHI HIGH SPEED CMOS 


M74HC162P/FP/DP 


PRESETTABLE BCD COUNTER WITH SYNCHRONOUS RESET 


DESCRIPTION 

The M74HC162 is a semiconductor integrated circuit con¬ 
sisting of a presettable synchronous BCD counter with a 
synchronous reset input. 

FEATURES 

• Synchronous reset and preset inputs 

• Enable input and rippie-carry output aiiow cascade con¬ 
nection 

• Count frequency 45MHz typ. (Cl=15pF. Vcc=5V) 

• Low power dissipation: 20//W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• Wide supply voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40—l-SS'C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 


PIN CONFIGURATION (TOP VIEW) 


RESET INPUT 

5 —IT 


Vcc 


R—LL 

_ 


CLOCK INPUT 

CK —jT 

— 

R 

»CK RCO 

— 

”151— RCO RIPPLE CARRY 
— ‘ OUTPUT 


PO —^ 

— 

PO QO 

— 

j4]-»Q0 



PI — [T 

_ 

PI Q1 

— 

n]—Q1 


PRESET DATA 




OUTPUTS 

INPUTS 

P2 —1 5 

— 

P2 Q2 

— 

1^—Q2 


P3 —Q] 

— 

P3 Q3 

— 

n]—Q3 


ENABLE INPUT 

Ep-U 

— 

Ep Et 

-im- 

— 


ENABLE INPUT 


GND |T1 


jn—LOAPI 


^ .. ■•6P4 

Outline 16P2N 
16P2P 


FUNCTIONAL DESCRIPTION 

Use of silicon gate technoiogy ailows the M74HC162 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS iogic 4000B series 
while giving high-speed performance equivaient to the 
74LS162. 

When the count pluse is applied to clock input CK, the 
number of count pulses will be output at outputs QO through 
Q3 synchronous with the count pulse in BCD code. Count¬ 
ing takes place when CK changes from low-level to high- 
level. 

The preset functions synchronously with the count pulse. By 
supplying data to PERSET data inputs PO through P3 and 
setting load input LOAD to low-level, when CK changes 


from low-level to high-level, the PO through P3 signals will 
be output to QO through 03, respectively, irrespective of 
enable inputs Ep and Ej. This permits presetting of the 
counter. 

When values greater than 10 are preset, the count adv¬ 
ances as shown in the State Transition Diagram. 

The reset operates synchronously with the count pules, and 
by setting reset input R to low-level, QO through Q3 will be¬ 
come low when CK changes from low-level to high-level. 
The ripple carry output RCO will become high only when 
QO is high, Q1 is low, Q2 is low, Q3 is high and Ej is high. 
Ep, Et and RCO are used in cascade connections of the 
counter in synchronous from when the counter is used as a 
n-bit counter. (See the Application Example.) 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC162P/FP/DP 

PRESETTABLE BCD COUNTER WITH SYNCHRONOUS RESET 


FUNCTION TABLE (Note 1) 


Inputs 

Outputs 

R 

LOAD 

Et 

Ep 

CK 

QO 

Q1 

02 

03 

RCO 

L 

X 

X 

X 

T 

L 

L 

L 

L 

L 

H 

L 

L 

X 

t 

PO 

PI 

P2 

P3 

L 

H 

L 

H 

X 

t 

L* 

H 

H 

H 

H 

t 

Count 

L* 

H 

H 

L 

X 

X 

Count suppressed 

L 

_!1_J 



L 

X 

Count suppressed 

L* 


Note 


t : Change from low to high (positive-edge trigger) 

* : RCO is normally low, but will become high when QO is 
high, Q1 is iow, Q2 is liw, CW is high and Ey is high. 
Accordingly RCO = QO • Q1 • Q2 • Q3 • Ey 
X : Irrelevant 


OPERATION TIMING DIAGRAM STATE TRANSITION DIAGRAM 



ABSOLUTE MAXIMUM RATINGS (Ta = —40~-|-85”C, unless othenvise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5—1-7. 0 

V 

V, 

Input voltage 


-0. 5~Vcc+0.5 

V 

Vo 

Output voltage 


—0. 5—Vec+O. 5 

V 

l|K 

Input protection diode current 

V| < OV 

-20 

mA 

V, > Vcc 

20 

loK 

Output parasitic diode current 

Vo < OV 

-20 

mA 

Vo > Vcc 

20 

lo 

Output current per output pin 


±25 

mA 

Ice 

Supply/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 

Tstg 

Storage temperature range 


—65—1-150 

°C 


Note 2 : tVI74HC162FP, Ta = —40—|-70°C and Ta = 70~85”C are derated at —6mW/’C. 

NI74HC162DP, Ta = —40—|-50°C and Ta = 50~85”C are derated at —5mW/”C. 
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MITSUBISHI HIGH SPEED CMOS 

M74HC162P/FP/DP 

PRESETTABLE BCD COUNTER WITH SYNCHRONOUS RESET 


RECOMMENDED OPERATING CONDITIONS da = -4o~+85c) 


Symbol 



Supply voltage 


Input voltage 


Limits 

Min I Typ 1 Max 


6 


Output voltage 

0 

Operating temperature range 

-40 


Vcc = 2. OV 

0 

Input rIsetIme, falltime 

Vcc = 4.5 V 

0 


Vcc = 6.0V 

0 



ELECTRICAL CHARACTERISTICS 



SWITCHING CHARACTERISTICS ( Vcc = 5 v. Ta = 25r) 






























































MITSUBISHI HIGH SPEED CMOS 

M74HC162P/FP/DP 

PRESETTABLE BCD COUNTER WITH SYNCHRONOUS RESET 


SWITCHING CHARACTERISTICS (Vcc = 2 ~ 6 v Ta = -4o~+85c) 





Limits 


Symbol 

Parameter 

Test conditions 


25”C 

-40~ 

-|-85°C 

Unit 




Vcc(V) 

Min 

Typ 

Max 

Min 

Max 





2.0 

5 



4 



fmax 

Maximum clock frequency 


4.5 

27 



21 


MHz 




6.0 

32 



25 






2.0 



75 


95 


txLH 

Low-level to high-level and 


4.5 



15 


19 

ns 


high-level to low-level 


6.0 



13 


16 




2.0 



75 


95 


txHL 

output transition time 


4.5 



15 


19 

ns 




6.0 



13 


16 





2.0 



170 


214 


tpLH 

Low-level to high-level and 


4.5 



34 


43 

ns 


high-level to low-level 


6.0 



29 


36 



output propagation time 


2.0 



205 


258 


tpHL 

(CK - Q) 

CL = 50pF(Note4) 

4.5 



41 


52 

ns 




6.0 



35 


44 





2.0 



160 


202 


tpLH 

Low-level to high-level and 


4.5 



32 


40 

ns 


high-level to low-level 


6.0 



27 


34 



output propagation time 


2.0 



195 


246 


tpHL 

(Et- RCO) 


4.5 



39 


49 

ns 




6.0 



33 


42 





2.0 



175 


221 


tpLH 

Low-level to high-level and 


4.5 



35 


44 

ns 


high-level to low-level 


6.0 



30 


37 



output propagation time 


2.0 



215 


271 


tpHL 

(CK-RCO) 


4.5 



43 


54 

ns 




6.0 



37 


46 


c, 

Input capacitance 





10 


10 

pF 

CpD 

Power dissipation capacitance (Note 3) 




58 




PF 


Note 3 ; CpD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions. 
The power dissipated during operation under no-load conditions is calculated using the following formula: 
Pd = CpD • Vcc^ • f|+lcc ' Vcc 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC162P/FP/DP 

PRESETTABLE BCD COUNTER WITH SYNCHRONOUS RESET 


TIMING REQUIREMENTS (Voc = 2~6v.Ta = -40~+85x:) 


Symboi 

Parameter 


Limits 


Test conditions 


251C 

-40~+85'C 


Vcc(V) 


Typ 

Max 

Min 


tw(CK) 

Clock pulse width 

1 

2.0 

4.5 

6.0 

80 

16 

14 





ns 

*SU(P) 

P setup time with 

respect to CK 

2.0 

4.5 

6.0 






ns 

4su(load) 

LOAD setup time with 
respect to CK 

2.0 

4.5 

6.0 

135 

27 

23 






'su(R) 

R setup time with 

respect to CK 

2.0 

4.5 

6.0 




202 

40 

34 


ns 

tsu(E) 

Et, Ep setup time with 
respect to CK 

2.0 

4.5 

6.0 

1 





ns 

th(p) 

P hold time with 

respect to CK 

2.0 

4.5 

6.0 






ns 

4h(LOAD) 

LOAD hold time with 

respect to CK 

2.0 

4.5 

6.0 

i 



HI 



then) 

R hold time with 

respect to CK 

2.0 

4.5 

6.0 




0 

0 

0 


ns 

th<E) 

Et, Ep hold time with 
respect to CK 

2.0 

4.5 

6.0 

■ 



■ 


ns 

trec(R) 

R recovery time with 
respect to CK 

2.0 

4.5 

6.0 

M 



H 


m 

trectuoAD) 

LOAD recovery time with 
respect to CK 

2.0 

4.5 

6.0 

B 



H 


g 


Note 4 : Test Circuit 


iNPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the foiiowing 
characteristics (10%~90%): tr = 6ns, tf = 6ns 

(2) The capacitance Cl inciudes stray wiring 
capacitance and the probe input capacitance. 
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MITSUBISHI HIGH SPEED CMOS 


M74HC162P/FP/DP 


PRESETTABLE BCD COUNTER WITH SYNCHRONOUS RESET 


TIMING DIAGRAM 


R 5 




P0~P3 50% 


50%^ 


tsU(E) 


th(E) 





^50% 


Et 50% - 
tpLH 


• 50% -V 50% 


APPLICATION EXAMPLE 

CONFIGURATION OF A BASE n COUNTER 


1/6 M74HC04 
OR 1/4 M74HC00 



LOAD 

QO Q1 Q2 

Q3 

ENABLE INPUT — 

--Ep 



ENABLE INPUT — 

--- Et 

M74HC162 

RCO 

COUNT PULSE — 

->-?-CK 




R 

PO PI P2 

P3 


BASE n COUNTER 

PIN CONNECTED TO GATE INPUT 

3 

Q1 

5 

Q2 

6 

QO, Q2 

7 

Q1, Q2 




Q3 
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ELECTRIC 





MITSUBISHI HIGH SPEED CMOS 

M74HC163P/FP/DP 

PRESETTABLE 4-BIT BINARY COUNTER WITH SYNCHRONOUS RESET 


DESCRIPTION 

The M74HC163 is a semiconductor integrated circuit con¬ 
sisting of a presettabie synchronous 4-bit binary 
(hexadecimal) counter with synchronous reset input. 

FEATURES 

• synchronous reset and preset inputs 

• Enable input and ripple-carry output allow cascade con¬ 
nection 

• Count frequency: 45MH2 typ. (Cl=15pF, Vcc=5V) 

• Low power dissipation: 20AW/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40—f-85”C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC163 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS163. 

When the count pulse is applied to clock input CK, the 
number of count pulses will be output at outputs QO through 
Q3 synchronous with the count pulse in 4-bit binary code. 
Counting takes place when CK changes from low-level to 
high-level. 

The preset functions synchronously with the count pulse. By 


PIN CONFIGURATION (TOP VIEW) 


CLOCK INPUT Ck-^ry 


PRESET DATA 
INPUTS 


ENABLE INPUT Ep ■ 



-pi^ iH Vcc 

>ck'’rco — Ts] - rco 

PO QO -TTI-* QO 

PI Q1—TsI-^qi 


ENABLE INPUT 


P2 Q2 12 |-> Q 2 

P3 Q3 TH -► Q 3 


GND m '-m *- LOAD LOAD INPUT 

Outline 16P2N 

_ 16P2P _ 

supplying data to PERSET data inputs PO through P3 and 
setting load input LOAD to low-level, when CK changes 
from low-level to high-level, the PO through P3 signals will 
be output to QO through Q3, respectively, irrespective of 
enable inputs Ep and Ey. This permits persetting of the 
counter. 


The reset operates synchronously with the count pules, and 
by setting reset input R to low-level, QO through Q3 will be¬ 
come low when CK changes from low-level to high-level. 
The ripple carry output RCO will become high only when 
QO, Q1, Q2, Q3 and Ey are high. Ep, Ey and RCO are used 


in cascade connections of the counter in synchronous from 
when the counter is used as a n-bit counter. (See the Ap¬ 
plication Example.) 
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MITSUBISHI HIGH SPEED CMOS 

M74HC163P/FP/DP 

PRESETTABLE 4-BIT BINARY COUNTER WITH SYNCHRONOUS RESET 


FUNCTION TABLE (Note 1) 


1 Inputs 

Outputs 


R 

LOAD 

Et 

Ep 

CK 

QO 

Q1 

Q2 

03 

RCO 


L 

X 

X 

X 

t 

L 

L 

L 

L 

L 


H 

L 

L 

X 

— 

O- 

PO 

P1 

P2 

P3 

L 

Note 


Count suppressed 
Count suppressed 


(positive-edge trigger) 

* : RCO is normally low, but will become high when all of 
QO, Q1, Q2, Q3 and Et are high. Accordingly, RCO = 
QO • Q1 • Q2 • Q3 • Et 
X : Irrelevant 


OPERATION TIMING DIAGRAM 


STATE TRANSITION DIAGRAM 



M74HC163FP, Tg = -40—|-70°C and Tg = 70~85°C are derated at -6mW/X:. 
M74HC163DP, Tg = -40~-(-50°C and Tg = 50~85°C are derated at -BrnW/C. 






















MITSUBISHI HIGH SPEED CMOS 

IVI74HC163P/FP/DP 


PRESETTABLE 4-BIT BINARY COUNTER WITH SYNCHRONOUS RESET 


RECOMMENDED OPERATING CONDITIONS (Ta = -40~+85'C) 



Supply voltage 


Input voltage 


Output voltage 


'’Toor Operating temperature range 


Vcc = 2. OV 

Input risetime, talltime Vcc = 4.5V 
Vcc = 6. OV 


Limits 


Min Typ Max 


2 



ELECTRICAL CHARACTERISTICS 




V|H High-level Input voltage 


V|L Low-level input voltage 


High-level output voltage 


VoL Low-level output voltage 


Test conditions 


Vo = 0.1V, Vcc-0.1V 

I lo I = 


Vo = 0.1V, Vcc-0.1V 
hoi =2Qfx^ 


loH = —20 a<A 
loH = —20/iA 
Vi = ViH, ViL loH = -20/iA 

loH = —4.0mA 
loH = —5.2mA 


loL — 20/i A 
loL — 20/iA 
V| = V,H, ViL loL = 20j!iA 


IH 

High-level Input current 

IL 

Low-level input current 

CC 

Quiescent pupply current 



V| = OV 


Vi = Vcc, GND, lo = 0/iA 



1.0 //A 


— 1.0 aA 


40.0 i /^A 


SWITCHING CHARACTERISTICS (Vcc = sv. Ta = 25c) 


































































































MITSUBISHI HIGH SPEED CMOS 


IVI74HC163P/FP/DP 

PRESETTABLE 4-BIT BINARY COUNTER WITH SYNCHRONOUS RESET 


SWITCHING CHARACTERISTICS (Vcc = 2~6v Ta = -40~+85c) 





Limits 


, Symbol 

Parameter 

Test conditions 


25"C 

-40~ 

-t-SSC 

Unit 




Vcc(V) 




Min 

Max 





2.0 

mm 



4 


mm 

ffnax 

Maximum clock frequency 


4.5 




21 






6.0 




25 


Hh 




2,0 



MM 


95 


Itlh 

Low-level to high-level and 


4.5 





19 



high-level to low-level 


6.0 



MM 


16 




2.0 



MM 


95 


Ithl 

output transition time 


4.5 



99 


19 

ns 




6,0 



■9 


16 





2,0 







tpLH 

Low-level to high-level and 


4.5 








high-level to low-level 


6,0 








output propagation time 


2,0 





258 


tpHL 

(CK-Q) 

Cl = 50pF (Note4) 

4,5 





52 





6.0 





44 

WM 




2.0 







fpLH 

Low-level to high-level and 


4,5 








high-level to low-level 


6.0 






■1 


output propagation time 


2.0 







tpHL 

(Et- RCO) 


4.5 






ns 




6.0 . 










2.0 







tpLH 

Low-level to high-level and 


4.5 








high-level to low-level 


6.0 





HU 



output propagation time 


2.0 



215 




tpHL 

(CK- RCO) 


4.5 



43 







6.0 


HU 

37 




c, 

Input capacitance 





10 


10 

PF 

Cpo 

Power dissipation capacitance (Note3) 




62 




PF 


Note 3 : Cpo is the internal capacitance of the 1C calculated from operation supply current under no-load condition^ 
The power dissipated during operation under no-load conditions is calculated using the following formula; 
Pd = CpD • Vcc^ • fi+lcc ■ Vcc 
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MITSUBISHI HIGH SPEED CMOS 

M74HC163P/FP/DP 


PRESETTABLE A-BIT BINARY COUNTER WITH SYNCHRONOUS RESET 


TIMING REQUIREMENTS (Vcc = 2~6v. la = -40~+85C) 


Symbol 

Parameter 


Limits 

Unit 

Test conditions 


25^ 

-40—I-851C 


Voc(V) 

Min 

Typ 

Max 



tw(CK) 

Clock pulse width 


2.0 

4.5 

6.0 

80 

16 

14 




■ 

ns 

tsu(p) 

P setup time with 

respect to CK 

2.0 

4.5 

6.0 




189 

38 

32 

■ 

Bi 

■ 

LOAD setup time with 

respect to CK 






■ 



R setup time with 

respect to CK 

2.0 

4.5 

6.0 

Hsi« 

H 




■ 

ns 

tsU(E) 

Et, Ep setup time with 

respect to CK 

2.0 

4.5 

6.0 

1 





ns 

'h(p) 

P hold time with 

respect to CK 





63 

13 

11 



thfLOAD) 

LOAD hold time with 

respect to CK 


■ 






<h(R) 

R hold time with 

respect to CK 

BIB 

1 



■ 


ns 

<h(E) 

Et, Ep hold time with 
respect to CK 





H 


ns 

trec(B) 

R recovery time with 

respect to CK 

2.0 

4.5 

6.0 






ns 

trec(LOAD) 

LOAD recovery time with 

respect to CK 

2.0 

4.5 

6.0 

125 

25 

21 



158 

32 

27 


ns 


Note 4 : Test Circuit 


INPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following 
characteristics (10%~90%): tr = 6ns, tf = 6ns 

(2) The capacitance Cl includes stray wiring 
capacitance and the probe input capacitance. 
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MITSUBISHI HIGH SPEED CMOS 


IVI74HC163P/FP/DP 


PRESETTABLE 4-BIT BINARY COUNTER WITH SYNCHRONOUS RESET 
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MITSUBISHI HIGH SPEED CMOS 

M74HC164P/FP/DP 

8-BIT SERIAL.INPUT/PARALLEL^OUTPUT SHIFT REGISTER 


DESCRIPTION 

The M74HC164 is a semiconductor integrated circuit con¬ 
sisting of an 8-bit seriai-input seriai/paraiiei-output shift 
register with direct reset input. 

FEATURES 

• High-speed; (Ciock frequency) 60MHz typ. 

(Cu=16pF, Vcc=5V) 

• Low power dissipation: 20A/W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc> min (Vcc=4.5V, 6V) 

• Capabie of driving 10 74LSTTL loads 

• Wide operating voitage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40~-l-85°C 

APPLICATION 

Generai purpose, for use in industrial and consumer digitai 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of siiicon gate technology allows the M74HC164 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS164. 

The M74HC164 consists of eight edge-triggered D-type 
flip-flops. The logical product A1-A2 of the serial data in¬ 
puts A1 and A2 acts as the shift register input. QA through 
QH are taken out from the outputs of each flip-flop. 

When both A1 and A2 are high, and the clock pulse is ap¬ 
plied to clock input CK, the high-level signals will be 
shifted synchronously with the clock pulse In the order of 
QA-QH. 


PIN CONFIGURATION (TOP VIEW) 



Outline 14P2N 
14P2P 


When at least one of A1 or A2 is low, the low-level signal 
will be shifted synchronously with the clock pulse. The shift 
operation will take place when CK changes from low-level 
to high-level. 

When the direct reset input Rq is low, all outputs will be re¬ 
set to low-level irrespective of other inputs. When used as 
a shift register, Rd should be maintained at high-level. 
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8.BIT SERIAL 


FUNCTION TABLE (Note 1) 



Note 1 : t : Change from low-level to high-level 
i : Change from high-level to low-level 
Q° : Output state before clock Input changed 
X I Irrelevant 


OPERATING TIMING DIAGRAM 


MITSUBISHI HIGH SPEED CMOS 

IVI74HC164P/FP/DP 

IT/PARALLEL-OUTPUT SHIFT REGISTER 
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MITSUBISHI HIGH SPEED CMOS 

M74HC164P/FP/DP 

8-BIT SERIAL-INPUT/PARALLEL-OUTPUT SHIFT REGISTER 


ABSOLUTE MAXIMUM RATINGS (Ta= —40—h85°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 


Vcc 

Supply voltage 


-0.5—1-7. 0 

V 

V, 

Input voltage 


—0.5—Vcc+0-5 

V 

Vo 

Output voltage 


-0. 5~Vcc+0.5 

V 

wm 

Input protection diode current 

V| < OV 

-20 

mA 

V,>Vcc 

20 


Output parasitic diode current 

Vo < OV 

—20 

mA 

Vo > Vcc 

20 

lo 

Output current per output pin 


±25 

mA 

Ice 


Vcc, GND 

±50 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 

Tstg 

Storage temperature range 


-65—1-150 

°C 


Note 2 I M74HC164FP, Ta = —40—|-70°C and Ta = 70~85°C are derated at —6mW/”C. 

M74HC164DP, Ta = -40— l-BOt: and Ta = 50~85”C are derated at -5mW/“C. 



ELECTRICAL CHARACTERISTICS 
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MITSUBISHI HIGH SPEED CMOS 

M74HC164P/FP/DP 


8>BIT SERIAL-INPUT/PARALLEL-OUTPUT SHIFT REGISTER 


SWITCHING CHARACTERISTICS ( Vcc = sv, Ta = 25 c) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

fmax 

Maximum clock frequency 

CL = 15pF(Note4) 

30 



MHz 

truH 

Low-level to high-level and high-level to low-level 

output transition time 



10 

ns 

tjHL 



10 

ns 

tpLH 

Low-level to high-level and high-level to low-level 
output propagation time (CK — Q) 



30 

ns 

tpHL 



30 

ns 

tpHL 

High-level to low-level output propagation time 
(^-Q) 



35 

ns 


SWITCHING CHARACTERISTICS ( Vcc = 2 ~ 6 v, Ta = -4o~+85 c) 



Maximum cICKk frequency 

Low-level to high-level and 
high-level to low-level 
output transition time 


Low-level to high-level and 
high-level to low-level 
output propagation time 
(CK-Q) 

High-level to low-level 
output propagation time 


Input capacitance 


Power dissipation capacitance (Note 3) 



Note 3 : CpD Is the internal capacitance of the 1C calculated from operation supply current under no-load conditions. 
The power dissipated during operation under no-load conditions is calculated using the following formula: 
Pd ~ CpD * Vcc^ • fi+lcc ' Vcc 































MITSUBISHI HIGH SPEED CMOS 

IVI74HC164P/FP/DP 


8-BIT SERIAL-INPUT/PARALLEL-OUTPUT SHIFT REGISTER 


Note 4 ■. Test Circuit 


INPUT Vcc OUTPUT 



(1) The puise generator (PG) has the foilowing 
characteristics (10%~90%): tr = 6ns, tf = 6ns 

(2) The capacitance Cl inciudes stray wiring 
capacitance and the probe input capacitance. 


TIMING DIAGRAM 



Vcc 

GND 

Vcc 

GNO 


Voh' 


VoL 



Vcc 


GND 


Vcc 

GND 


Voh 

VoL 
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MITSUBISHI HIGH SPEED CMOS 

M74HC165P/FP/DP 


8-BIT SERIAL-OR PARALLEL-INPUT/SERIAL-OUTPUT SHIFT REGISTER 


DESCRIPTION 

The M74HC165 is a semiconductor integrated circuit con¬ 
sisting of an 8-bit seriai- or paraliel-input/seriai output shift 
register. 

FEATURES 

• High-speed: 40MHz ciock frequency typ. 

(Cl=15pF, Vgc=5V) 

• Low power dissipation: 20//W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc, min (Vcc=4.5V, 6V) 

• Capable of driving 10 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6\/ 

• Wide operating temperature range: Ta=—40—h85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 


PIN CONFIGURATION (TOP VIEW) 


SERIAL SHIFT/ _ ,__ 

PARALLEL LOAD S/P “♦ If 
INPUT 

CLOCK INPUT CK 1 


PARALLEL DATA 
INPUTS 


u 

E^[I 

P-.E- 

G —|T— g 

|h 

SERIAL OUTPUT Qh*-|TLc|Qh 
GND 


^ S/P 
CK 1 CK 2 ' 


Qh 


Sa 


iU Vcc 

Tn CK 2 CLOCK INPUT 

T3*-d 


ID^ 
13 . 


PARALLEL DATA 
INPUTS 


SERIAL DATA 
INPUT 


{JI-Qh 


SERIAL OUTPUT 


16P4 

Outline 16P2N 
16P2P 


FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC165 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS165. 

The parallel or serial input mode is selected by serial shift/ 
parallel load input S/P signal. When S/P is high, serial data 
input Sa operates and the 8-bit flip flop operates serial 
shifts with the clock pulse. When S/P is low, parallel data 
inputs A~H operate. As A~H enter direct set, direct reset 


of each flip flop, irrespective of other inputs be read. Serial 
data transfer is suspended while parallel loading takes 
place. The load and shift operation takes place when clock 
input CK1 or CK2 changes from low to high. 

For permit use of combination of two clock or use of one 
prohibition clock input, clock is 2-input NOR gate. When 
either input is maintained high, the clock operation stops. 
When it is maintained low, the data transfer is possible. 
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MITSUBISHI HIGH SPEED CMOS 

M74HC16SP/FP/DP 

8-BIT SERIAL-OR PARALLEL-INPUT/SERIAL-OUTPUT SHIFT REGISTER 


FUNCTION TABLE (Note 1) 


Operating 

mode 

Inputs 

Outputs 

1^^ 



m 

D 

Internal 

Qh 

Qh 

Qa 

Qb 

Qc 

Qd 

Qe 

Qf 

Qq 

Load 

L 


mm 

B 


a 

b 

c 

d 

e 

B 

g 

B 

B 

Shift 

o 

t 

L 

L 

B 

L 

EB 


1^9 


EB 

EB 

BWfl 


o 

n 

L 

B 

B 

B 


I^QI 


EB 

EB 

EB 



■a 

L 

t 

L 

B 

L 

Qa° 

Qb° 

Qc“ 

Qd“ 

Qe° 

Qf° 

Qg° 

Qg° 

o 

L 

t 

H 

X 

H 

Qa“ 

Qb° 

Qc° 

Qd° 

Qe° 


Qg“ 

Qq® 

Clock 

inhibition 

H 

D 

B 

X 

X 



EB 

EB 



ISB 

EB 

EB 

H 


D 

B 

B 


^B 


EB 

EB 

EB 

^B 

^B 

EB 

No change 

■a 

■1 

B 

B 

B 

ESI 

EB 

EB 

EB 

EB 

EB 

EB 




Note 1 : X : irrelevant 

t : Change from low to high 

0“ : Output state before clock input changed 


OPERATING TIMING DIAGRAM 



CK2 

Sa 

S/P 

A 

B 

C 

D 

E 

F 

G 

H 

Qh 


L 



1 ^ 




f 

H 


■■■■■■■ 


r 






HHHHHHHi 


r 

BB 

1 



■B 



r 

H 



f 

H 

1 







1 


H H|LlH|LjH|L| | 






1 


L lIhIlIhI lIhIl I 

CLOC 

:k inhibi 

TION 

SERIAL SHIFT 


SET 


- 


ABSOLUTE MAXIMUM RATINGS (Ta = —40~+85”C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5—1-7. 0 

V 

V, 

Input voltage 


—0. 5~Vcc+0- 5 

V 

Vo 

Output voltage 


—0. 5—Vec+O- 5 

V 

IlK 

Input protection diode current 

V| < OV 

-20 

mA 

V, > Vcc 

20 

loK 

Output parasitic diode current 

Vo< OV 

-20 

mA 

Vo > Vcc 

20 


Output current per output pin 


±25 

mA 

Ice 

Supply/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 

Tstg 

Storage temperature range 


—65—1-150 

°C 


Note 2 : M74HC165FP, Ta = —40~+70°C and Ta = 70~85°C are derated at —emW/C. 

M74HC165DP, Ta = -40—|-50”C and Tg = 50~85"C are derated at -BmW/C. 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC165P/FP/DP 


8-BIT SERIAL-OR PARALLEL-INPUT/SERIAL-OUTPUT SHIFT REGISTER 


RECOMMENDED OPERATING CONDITIONS (Ta =-4o~+85c) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

2 


6 

V 

V, 

Input voltage 

0 


Vcc 

V 

Vo 

Output voltage 

0 


Vcc 

V 

Toor 

Ambient operating temperature 

-40 


+85 

°c 

Vi tf 

Input risetime, falltime 

Vcc = 2. OV 

0 


1000 

ns 

Vcc = 4.5V 

0 


500 

Vcc = 6- OV 

0 


400 


ELECTRICAL CHARACTERISTICS 


Symbol 

Parameter 


Limits 

Unit 

Test conditions 


25”C 

-40—|-85"C 


Vcc(V) 

Min 

Typ 

Max 

• Min 

Max 

V,H 

High-level Input voltage 

Vo = 0. IV, Vcc-0. IV 

Hoi =20/iA 

2.0 

4.5 

6.0 

1.5 

3. 15 

4.2 



1.5 

3.15 

4.2 


V 

V,L 

Low-level Input voltage 

Vo = 0. IV, Vcc-0. IV 

1 lo 1 = 20/jA 

2.0 

4.5 

6.0 



0.5 

1.35 

1.8 


0.5 

1.35 

T.8 

V 

VoH 

High-level output voltage 

V|=V|H, ViL 

loH = -20uA 

Iqh ” 2Q^A 

loH = 

2.0 

4.5 

6.0 

1.9 

4.4 

5.9 



1.9 

4.4 

5.9 


V 

loH = —4.0mA 

loH = —5.2mA 

4.5 

6.0 

4.18 

5. 68 



4.13 

5. 63 


VoL 

Low-level output voltage 

V|=V|H, V,L 

lot — 20//A 
loL ~ 20mA 
lot “ 20mA 

2.0 

4.5 

6.0 



0.1 

0.1 

0.1 


0. 1 

0.1 

0.1 

V 

loL = 4.0mA 
loL = 5.2mA 

4.5 

6.0 



0. 26 

0.26 


0. 33 

0. 33 

IlH 

High-level input current 

Vi = 6V 

6.0 



0.1 


1.0 

mA 

IlL 

Low-level input current 

V| = 0V 

6.0 



-0.1 


-1.0 

mA 

Ice 

Quiescent supply current 

V| = Vcc, GND, Io = 0a/A 

6.0 



4.0 


40.0 

juA 


SWITCHING CHARACTERISTICS (Vcc = 5v. Ta = 25c) 


Symbol 

Parameter 

1 Limits 

Unit 

Min Typ 

Max 

fmax 

Maximum clock frequency 

30 


MHz 

txLH 

Low-level to high-level and high-level to low-level 


10 

ns 

4 th L 

output transition time 


10 

ns 

4pUH 

Low-level to high-level and high-level to low-level 


25 

ns 

tpHL 

output propagation time (CK — Qh or Qh) 

Cc = 15pF (Note 4) 

25 

ns 

tpLH 

Low-level to high-level and high-level to low-level 


30 

ns 

tpHL 

output propagation time (S/P — Qh or Qh) 


30 

ns 

tpLH 

Low-level to high-level and high-level to low-level 


25 

ns 


output propagation time (H — Qh or Qh) 


25 

ns 
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MITSUBISHI HIGH SPEED CMOS 


IVI74HC165P/FP/DP 

8-BIT SERIAL-OR PARALLEL-INPUT/SERIAL-OUTPUT SHIFT REGISTER 


SWITCHING CHARACTERISTICS (Vcc = 2~6v. Xa = -40~+85C) 





Limits 


Symbol 

Parameter 

Test conditions 


251C 

-40~ 

-I-85C 

Unit 




Vcc(V) 

Min 

Typ 

Max 

Min 

Max 





2.0 



■■■ 

4 



fmax 

Maximum clock frequency 


4.5 




21 

^^9 

MHz 




6.0 




25 

^911 





2.0 





95 


tyLH 

Low-level to high-level and 


4.5 



■a 

^^9 

19 



high-level to low-level 


6.0 



13 


16 




2.0 



75 




Ithl 

output transition time 


4.5 



15 







6.0 



13 







2.0 







tpLH 

Low-level to high-level and 


4.5 








high-level to low-level 


6.0 





32 



output propagation time 


2.0 




■||H 

189 


tpHL 

(Clock — Qh, Qh) 

Cl = 50pF (Note 4) 

4.5 





38 

ns 




6.0 




^^9 

32 





2.0 





221 


tpLH 

Low-level to high-level and 


4.5 




^^9 

v44 

ns 


high-level to low-level 


6.0 




919 

37 



output propagation time 


2.0 





221 


tpHL 

(s/p Qh or Qh) 


4.5 





44 

ns 




6.0 





37 





2.0 



150 


189 


4pLH 

Low-level to high-level and 


4.5 



30 


38 

ns 


high-level to low-level 


6.0 



26 

^^91 

32 



output propagation time 


2.0 



150 


189 


tpHL 

(H — Qh or Qh) 


4.5 



30 


38 





6.0 



26 


32 


c, 

Input capacitance 





10 


10 

PF 

CpD 

Power dissipation capacitance (Note 3) 








PF 


Note 3 : CpD is the Internal capacitance of the 1C calculated from operation supply current under no-load conditions. 

The power dissipated during operation under no-load conditions is calculated using the following formula; 
Po = CpD • Vcc^ • f|+lcc ■ Vcc 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC165P/FP/DP 


8-BIT SERIAL-OR PARALLEL-INPUT/SERIAL-OUTPUT SHIFT REGISTER 


TIMING REQUIREMENTS (Vcc = 2~6v, Ta = -40~+85c) 






Limits 


Symbol 

Parameter 

Test conditions 


25’C 

-40~ 

+85“C 

Unit 




Vcc(V) 

Min 

Typ 

Max 

Min 

Max 



Clock pulse width 


2.0 

4.5 

80 

16 



101 

20 



tw 





ns 

Load pulse width 

6.0 

14 

17 




2.0 

100 



126 




Sa setup time with respect to CK 


4.5 

20 



25 


ns 




6.0 

17 



21 






2.0 

100 



126 




S/P setup time with respect to CK 


4.5 

20 



25 


ns 

tsu 



6.0 

17 



21 





2.0 

100 



126 




A~H setup time with respect to S/P 


4.5 

20 



25 


ns 




6.0 

17 



21 




CK1 setup time with respect to CK2 


2.0 

4.5 

100 

20 



126 

25 








ns 

CK2 setup time with respect to CK1 

6.0 

17 

21 




2.0 

0 



0 




Sa hold time with respect to CK 


4.5 

0 



0 


ns 




6.0 

0 



0 






2.0 

0 



0 



th 

S/P hold time with respect to CK 


4.5 

0 



0 


ns 




6.0 

0 



0 






2.0 

0 



0 




A~H hold time with respect to S/P 


4.5 

0 



0 


ns 




6.0 

0 



0 



tree 

CK1 recovery time with respect to CK2 



m 


HI 

m 




■ 

■ 


ns 

CK2 recovery time with respect to CK1 



21 



Note 4 : Test Circuit 


INPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following 
characteristics (10%~90%): tr = 6ns, tf = 6ns 

(2) The capacitance Cl includes stray wiring 
capacitance and the probe input capacitance. 
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MITSUBISHI HIGH SPEED CMOS 


M74HC166P/FP/DP 

8-BIT SERIAL-OR 

PARALLEL-INPUT/SERIAL-OUTPUT SHIFT REGISTER WITH RESET 


DESCRIPTION 

The M74HC166 is a semiconductor integrated circuit con¬ 
sisting of an 8-input seriai/paraiiei-input seriai-output shift 
register. 

FEATURES 

• High-speed: (Ciock frequency) 60MHz typ. 

(Cu=15pF, Vcc=5V) 

• Low power dissipation: 20//W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. min (Vcc=4.5V, SV) 

• Capable of driving 10 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6\/ 

• Wide operating temperature range: Ta=— 40—|-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC166 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS166. 

Parallel or serial input modes can be selected by the signal 
of the serial-shift/parallel-load input S/P. When S/P is high, 
serial data input Sa is enabled and 8-bit flip-flop is possible 
to do serial shift by the clock pulse. When S/P is low, para¬ 
llel data inputs A through H are enabled and the input data 
is loaded syncrnously with the next clock pulse. During the 
parallel load, transfer of serial data is suppressed. Shift or 
load is enabled when clock input CK1 or CK2 changes from 
low-level to high-level. 

The clock employs a 2-input NOR, with usable in combina¬ 
tion or with either input usable as a clock suppressing in- 


PIN CONFIGURATION (TOP VIEW) 


■vr 


SERIAL „ 
DATA INPUT °A- 


PARALLEL 
DATA INPUTS 


A-[I 
B-H-l 


CLOCK INPUTS 


■E- 
■E- 

CK1 —E" 

CK2 — E " 

GND E 


Sa 

a — 
S/P 


•CK1 f 
.CK2 6 


m Vcc 

_ SERIAL 

♦- S/P SHIFT/PARALLEL 
LOAD INPUT 
H PARALLEL 
-' DATA INPUT 


C Qh|—QH 

]2]*-G 

jD-F 

1-iol^E 




PARALLEL 
DATA INPUTS 


■Rd direct 

RESET INPUT 


16P4 

Outline 16P2N 
16P2P 


put. When one of the inputs is held at high-level, the clock 
stops; when held at low-level, data transfer is enabled. 
When direct reset input Rd is low, the shift register is reset 
irrespective of other inputs. 


LOGIC DIAGRAM 


SERIAL 
DATA INPUT 


SERIAL 
SHIFT/ 
PARALLEL S/P 
LOAD INPUT 


DIRECT 
RESET Ro' 
INPUT 


PARALLEL DATA INPUTS 


OUTPUT 
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MITSUBISHI HIGH SPEED CMOS 

M74HC166P/FP/DP 

8-BIT SERIAL-OR 

PARALLEL-INPUT/SERIAL^OUTPUT SHIFT REGISTER WITH RESET 


FUNCTION TABLE (Note 1) 



Note 1 : X : Irrelevent 

t : Change from low-level to high-level 
Q” , : Output state before clock input changed 


OPERATING TIMING DIAGRAM 


cKsjTjxnjiJiTLnjiJxnjiJTJTjxr^^ 

ckiT ! I I I I 



reset serial shift SERIAL SHIFT 

PROHIBITION 


ABSOLUTE MAXIMUM RATINGS (Ta = —40~-f-85"C. unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0.5—1-7. 0 

V 

V, 

Input voltage 


—0.5—Vec+0.5 

V 

Vo 

Output voltage 


—0.5~Vcc+0.5 

V 


Input protection diode current 

V, < OV 

-20 

mA 

V, > Vcc 

20 

•ok 

Output parasitic diode current 

Vo < OV 

-20 

mA 

Vo > Vcc 

20 

lo 

Output current per output pin 


±25 

mA 

Ice 

Supply/GND current 

Vcc, GNO 

±50 

mA • 

Pd 

Power dissipation 

(Note 2) 

500 

mW 

, T?^9_ 

Storage temperature range 


-65—1-150 

"C 


Note 2 : M74HC166FP. Ta = -40—I-70T: and Ta = 70~85'C are derated at -emw/X:. 

M74HC166DP, Tg = -40~-|-50'C and Tg = 50~85r are derated at -SmW/TC. 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC166P/FP/DP 

8-BIT SERIAL-OR 

PARALLEL-INPUT/SERIAL.OUTPUT SHIFT REGISTER WITH RESET 


RECOMMENDED OPERATING CONDITIONS (Ta=-40~+85ic) 


Supply voltage 


Input voltage 


Output voltage 


Operating temperature range 




Input risetime, falltime 


Vcc = 2.0V 


Vcc = 4.5V 


Vcc = 6. OV 


ELECTRICAL CHARACTERISTICS 



Vo = 0.1V, Vcc-0.1V 
I lol = 20//A 



VoL Low-level output voltage 


High-level input current 


Low-level input current 


Quiescent supply current 


Vo = 0.1V. Vcc-0.1V 
llol =20/iA 


loH = —20^A 
loH = —20/iA 
V, = V,H, ViL Iqh = -20ArA 
loH ~ ~4.0mA 
loH “ "S. 2mA 


loL = 20juA 
loL ~ 20 /uA 
V, = V,H, ViL Iol = 20M 


Vi = 6V 


V| = 0V 


Vi = Vcc, GND, lo = 0M 



mmm 


1.0 

atA 

-1.0 

atA 

40.0 

atA 


SWITCHING CHARACTERISTICS (Vcc = 5v. ta = 251c) 


Parameter 

r — — ■■ 

Test conditions 

Maximum clock frequency 

Cl= 15pF(Note4) 

Low-level to high-level and high-level to low-level 
output transition time 

Low-level to high-level and high-level to low-level 
output propagation time (OK — Qh) 

High-level to low-level output propagation time 

(Rd Qh) 

















































































































MITSUBISHI HIGH SPEED CMOS 


IVI74HC166P/FP/DP 

8-BIT SERIAL-OR 

PARALLEL-IHPUT/SERIAL-OUTPUT SHIFT REGISTER WITH RESET 


SWITCHING CHARACTERISTICS (Vcc = 2 ~ 6 v. Xa = -40-^+85 tc ) 


Symbol 

Parameter 

Test conditions 


Limits 

Unit 

251C 

-40~ 

-I-85C 


Vcc(V) 

Min 

Typ 

Max 

Min 

Max 




mm 

6 

■m 


5 

imi 


fmax 

Maximum clock frequency 



31 



25 


MHz 





36 



29 

^mi 








WBB 


95 


frLH 

Low-level to high-level and 





ma 


19 

ns 


high-level to low-level 


6.0 



13 


16 















75 


95 


Ithl 

output transition time 





15 


19 

ns 







13 


16 



























150 


■Em 


tpLH 

Low-level to high-level and 





30 


ml 

ns 


high-level to low-level 




[mi 

26 

m 

ms 



output propagation time 


2.0 


umi 

150 

mmi 

— 


tpHL 

(CK-Qh) 


4.5 



30 


mB 

ns 




6.0 

mu 

mm 

26 

mm 

32 





2.0 


■■jUi 

150 


190 



High-level to low-level output 












4.5 



30 


38 

ns 


propagation time (Ro ~ Qh) 


6.0 

iimi 

■I 

26 

'mB 

32 


c, 

Input capacitance 





10 


10 

pF 

CpD 

Power dissipation capacitance (Note 3) 




76 




PF 


Note 3 : Cpo is the internal capacitance of the 1C calculated from operation supply current under no-load conditions. 
The power dissipated during operation under no-load conditions is caicuiated using the foilowing formula 
Po — CpD • Vcc^ * ii+lcc ' Vcc 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC166P/FP/DP 

8-BIT SERIAL-OR 

PARALLEL-INPUT/SERIAL-OUTPUT SHIFT REGISTER WITH RESET 


TIMING REQUIREMENTS (Vcc = 2~6v, Ta = -40~+85c) 


Test conditions 


tw(cK) Clock pulse width 

tw(R^) Direct reset pulse width 

A~H setup time with 

tsU(A~H) fggpggj 

Sa setup time with 
4 su(sa) respect to CK 

_ S/P setup time with 

tsu(s/p) respect to CK 

CK1 setup time with 
tsutcKi) respect to CK2 

CK2 setup time with 
tsU(CK2) fgjpggj 

A~H hold time with 
th(A~H) respect to CK 


Note 4 ; Test Circuit 


Vcc OUTPUT 




Limits 

Unit 

25”C 

-40~ 

+85"C 

Vcc(V) 

Min 

Typ 

Max 

Min 

Max 


2.0 

80 



100 



4.5 

16 



20 


ns 

6.0 

14 



17 



2.0 

100 



125 



4.5 

20 



25 


ns 

6.0 

17 



21 



2.0 

80 



100 



4.5 

16 



20 


ns 

6.0 

14 



17 



2.0 

80 



100 



4.5 

16 



20 


ns 

6.0 

14 



17 



2.0 

145 



180 



4.5 

29 



36 


ns 

6.0 

25 



31 



2.0 

100 



125 



4.5 

20 



25 


ns 

6.0 

17 



21 



2.0 

100 



125 



4.5 

20 



25 


ns 

6.0 

17 



21 



2.0 

5 



5 



4.5 

5 



5 


ns 

6.0 

5 



5 





(1) The pulse generator (PG) has the following 
characteristics (10%~90%): tf = 6ns, tf = 6ns 

(2) The capacitance Cl includes stray wiring 
capacitance and the probe input capacitance. 
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MITSUBISHI HIGH SPEED CIV|DS 

IVI74HC166P/FP/DP 


8-BIT SERIAL-OR 
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MITSUBISHI HIGH SPEED CMOS 


M74HC173P/FP/DP 


QUADRUPLE 3-STATE D-TYPE FLIP-FLOP WITH COMMON CLOCK AND RESET 


DESCRIPTION 

The M74HC173 is a semiconductor integrated circuit con¬ 
sisting of a 4-bit register with 3-state output. 

FEATURES 

• High-speed: (clock frequency) 60MHz typ. 

(Cl=50pF, Vcc=5V) 

• Low power dissipation: 20/^W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. nnin (Vcc=4.5V, 6V) 

• Capable of driving 15 74LSTTL ioads 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40'—|-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 


PIN CONFIGURATION (TOP VIEW) 


OUTPUT OE1 

ENABLE { _, 

INPUTS I oeI — ITI 

QO— IT 

Q1 —IT 

OUTPUTS r— 

Q2--I 5 
Q3 —le 

CLOCK INPUT CK -► n 


Vcc 

1|]—Ro 

I 3 ]—D1 
T|]—D2 

TT]—D3 
—DE2 

TI-^MT 


DIRECT 
RESET INPUT 


16P4 

Outline 16P2N 
16P2P 


LOGIC DIAGRAM 


DATA INPUTS 


DE1(^ 

DATA ENABLE INPUTS < T 

CLOCK INPUT CK(^ 
DIRECT RESET INPUT Rd 

[ oil (n 

OUTPUT ENABLE INPUTS £ 



M 


D Q 



□ 


CK 



ri 


Rd 

—u 


L-^ 

DE DE 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC173P/FP/DP 

QUADRUPLE 3-STATE D-TYPE FLIP-FLOP WITH COMMON CLOCK AND RESET 


FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC173 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS173. 

The M74HC173 contains four edge-triggered D-type flip- 
flops with common direct reset input Rq and common clock 
input CK. 

When CK changes from low-level to high-level, the signals 
just previously input at D appears at outputs Q in accord¬ 
ance with the function table given. 

Whpn Rd becomes high while output enable inputs OE1 
and OE2 are held low, all outputs Q become low-level 
irrespective of other inputs. 

When one of data enable inputs DE1 or DE2 is high, while 
OE1, OE2 and Rq are held low, output Q is maintained. 
When either OE1 or OE2 is high, all outputs Q will become 
the high-impedance state, and the contents of the flip-flop 
are not affected even when OE1 and OE2 are changed. 
When used as a D-type flip-flop, OE1, OE2, Rq, DE1 and 
DE2 should all be maintained at low-level. 


FUNCTION TABLE (Note 1) 


Inputs 

Output 

oil 

OE2 

Rd 

CK 

deT 

DE2 

D 

Q 

L 

L 

H 

X 

X 

X 

X 

L 

L 

L 

L 

L 

X 

X 

X 

QO 

L 

L 

L 

H 

X 

X 

X 

QO 

L 

L 

L 

r 

H 

X 

X 

QO 

L 

L 

L 

t 

X 

H 

X 

QO 


L 

L 

T 

L 

L 

L 

L 

L 

L 

L 

t 

L 

L 

H 

H 

L 

L 

L 

i 

X 

X 

X 

QO 

L 

H 

X 

X 

X 

X 

X 

Z 

H 

L 

X 

X 

X 

X 

X 

Z 

H 

H 

X 

X 

X 

X 

X 

z 


Note 1 : Z : High impedance 
X : irreievant 

f Change from iow to high ievei 
f : Change from high to iow ievei 
Qo '• Output state Q before clock input changed. 


ABSOLUTE MAXIMUM RATINGS (Ta = —40~-|-85”C, unless otherwise noted) 



Parameter 

! Conditions 

Ratings 

Unit 


Supply voltage 


-0. 5—f 7. 0 

V 

V, 

Input voltage 


—0. 5~Vcc+0. 5 

V 

Vo 

Output voltage 


—0. 5—Vcc+0. 5 

V 

l|K 

Input protection diode current 

V|<0V 

-20 

mA 

V, > Vcc 

20 

loK 

Output parasitic diode current 

Vb < OV 

-20 

mA 

Vo > Vcc 

20 


Output current per output pin 


±35 

mA 

Icc 

Supply/GND current 

Vcc, GND 

±75 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 


Storage temperature range 

_1 

—65—1-150 

°C 


Note 2 : M74HC173FP, Tg = -40—|-70°C and Ta = 70~85°C are derated at -7mW/“C 
M74HC173DP, Tg = -40—hBO'C and Tg = 50~85"C are derated at -5mW/”C 


RECOMMENDED OPERATING CONDITIONS (Ta= -40—F85"C) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

2 


6 

V 

V, 

Input voltage 

0 


Vcc 

V 

Vo 

Output voltage 

0 


Vcc 

V 

Topr 

Operating temperature range 

-40 


+85 

■C 

tr, tf 

Input risetime, falltime 

Vcc = 2. OV 

0 


1000 

ns 

Vcc = 4.5V 

0 


500 

Vcc = 6. OV 

0 


400 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC173P/FP/DP 

QUADRUPLE 3-STATE D-TYPE FLIP-FLOP WITH COMMON CLOCK AND RESET 


ELECTRICAL CHARACTERISTICS 







Limits 


Symbol 

Parameter 

Test conditions 


25“C 

-40~ 

-h85°C 

Unit 





Vcc(V) 

Min 

Typ 

Max 

Min 

Max 






2.0 

1.5 



1.5 



V,H 

High-level input voltage 

Vo = 0.1V, Vcc 

-0.1V 

4.5 

3. 15 



3. 15 


V 

< 

D 

II 

_o 


6.0 

4.2 



4.2 









2.0 



0.5 


0.5 


V,L 

Low-level input voltage 

Vo = 0. IV, Vcc 

-o.iv 

4.5 



1.35 


1.35 

V 

llol = 20>LiA 


6.0 



1.8 


1.8 







loH “ 20//A 

2.0 

1.9 



1.9 






loH “ 20//A 

4.5 

4.4 



4.4 



VoH 

High-level output voltage 

< 

< 

I 

< 

loH — 20//A 

6.0 

5.9 



5.9 


V 




loH = 0mA 

4.5 

4.18 



4. 13 






loH = “7.8mA 

6.0 

5. 68 



5. 63 






loL = 20//A 

2.0 



0.1 


0. 1 





loL — 20//A 

4.5 



0.1 


0.1 


VoL 

Low-level output voltage 

< 

< 

< 

loL — 20//A 

6.0 



0.1 


0. 1 

V 




loL = 6.0mA 

4.5 



0.26 


0. 33 





loL = 7.8mA 

6.0 



0.26 


0. 33 


l|H 

High-level input current 

V| = 6V 

6.0 



0.1 


1.0 


llL 

Low-level input current 

V| = OV 

6.0 



-0.1 


-1.0 

uA 

loZH 

Off-state high-level output current 

< 

II 

< 

I 

< 

< 

O 

!l 

< 

o 

o 

6.0 



0.5 


5.0 

UA 

lozu 

Off-state low-level output current 

Vi = V|H, Viu, Vo=GND 

6.0 



-0.5 


-5.0 

ytr A 

Icc 

Quiescent supply current 

Vi = Vcc, GND, 

Iq = O^iA 

6.0 



4.0 


40.0 

/uA 


SWITCHING CHARACTERISTICS (Voc = 5v Ta = 25c) 










MITSUBISHI HIGH SPEED CMOS 


M74HC173P/FP/DP 

QUADRUPLE 3-STATE D.TYPE FLIP-FLOP WITH COMMON CLOCK AND RESET 


SWITCHING CHARACTERISTICS (Vcc = 2~6v.Ta= -40~+85t:) 






Limits 1 


Symbol 

Parameter 

Test conditions 


2510 1 

-40~’ 

-1-85'C 

Unit 




Vcc(V) 

Min 

Typ 1 

Max 1 

Min 

Max 






5 


■■■ 

4 



fmax 

Maxmum clock frequency 

CL = 50pF(Note4) 


27 



21 


MHz 





32 



25 






2.0 



60 


IB 


tri.H 

Low-level to hlgh-leve! and 


4.5 



12 


wm 



high-level to low-level 

CL = 50pF(Note4) 

6.0 



10 


13 1 



2.0 



60 


Bi 


trHL 

output transition time 


4.5 



12 







6.0 



10 







2.0 



175 




tpLH 






35 


■S' 




CL = 50pF(Note4) 




30 






2.0 



175 

i 



tpHL 

Low-level to high-level and 


4.5 



35 


BI 

ns 


high-level to low-level 


6.0 



30 


K9 



output propagation time 


2.0 



225 


284 


tpLH 

(CK-Q) 


4.5 



45 


57 

ns 



Cl= 150pF(Note4) 

6.0 



38 


48 




2.0 





284 


tpHL 



4.5 





57 

ns 




6.0 





48 





2.0 



150 


189 



High-level to low-level 

CL = 50pF(Note4) 

4.5 



30 


38 


tpHL 

output propagation time 


6.0 



26 


32 



2.0 





252 



(Ro-Q) 

Cl= 150pF(Note4) 

4.5 



mm 


50 

ns 




6.0 





43 





2.0 



150 


189 


tpLZ 

Low-level, high-level 


4.5 



30 


38 

ns 


output disable time 

Cl = SOpF (Note4) 

6.0 



26 


32 



2.0 



150 


189 


tpHZ 

(^-Q) 


4.5 



30 


38 

ns 




6.0 



26 


32 





2.0 



150 


189 


tpZL 



4.5 



30 


38 

ns 1 



CL = 50pF(Note4) 

6.0 



26 


32 




2.0 



150 


189 


tpZH 

Low-level, high-level 


4.5 



30 


38 

ns 


output enable time 


6.0 



26 


32 




2.0 



200 


252 


tpZL 

(^-Q) 


4.5 



40 


50 

ns 



Cl = 150pF (Note 4) 

6.0 



34 


43 




2.0 



200 


252 


tpZH 



4.5 



40 


50 

ns 




6.0 



34 


43 


c, 

Input capacitance 





10 


10 

PF 

Co 

Off-state output capacitance 

O 

II 

lUJ 

lo 




15 


15 

PF 

CpD 

Power dissipation capacitance (Note 3) 




45 




pF 


Note 3 : Cop is the internal capacitance of the 1C caiculated from operation supply current under no-load conditions, (per fiip-flop) 
The power dissipated during operation under no-load conditions is calculated'using the following formula: 

Pd CpD * Vcc^ • fi+lcc ' Vcc 























































































MITSUBISHI HIGH SPEED CMOS 

M74HC173P/FP/DP 


QUADRUPLE 3-STATE D-TYPE FLIP-FLOP WITH COMMON CLOCK AND RESET 


TIMING REQUIREMENTS (Vcc = 2~6v.Ta = -40~+85C) 


Symbol 

Parameter 

tw 

CK, Rd Clock pulse width 

tsu 

D, DE setup time with 

respect to CK 

th 

D, DE hold time with 

respect to CK 

'rec 

Rd recovery time with 

respect to CK 


Note 4 : Test Circuit 



INPUT 

Vcc 

OUTPUT 


Test conditions 


-40~+85’C Unit 


Vcc(V) I Min I Typ | Max Min | Max 

ioi 


txLHl txHL 
tpLHl tpHL 


SW1 

SW2 

Open 

Open 

Closed 

Open 

Open 

Closed 

Closed 

Open 

Open 

Closed 


HR 
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MITSUBISHI HIGH SPEED CMOS 

M74HC174P/FP/DP 

HEX D-TYPE FLIP-FLOP WITH COMMON CLOCK AND RESET 


DESCRIPTION 

The M74HG174 is a semiconductor integrated circuit con¬ 
sisting of six positive-edge triggered D-type flip flops with 
common clock and direct reset inputs. 

FEATURES 

• High-speed; (clock frequency) 60MHz typ. 

(Cl=15pF, Vcc=5V) 

• Low power dissipation: 20/uW/package, max 
(Vcc=5V, Ta=25‘'C, quiescent state) 

• High noise margin: 30% of Vcc. min (Vcc=4.5V, 6V) 

• Capable of driving 10 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40—|-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC174 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS174. 

The M74HC174 contains six internal edge-triggered D-type 
flip-flops with common direct reset input Rd and common 
clock input CK. 

When CK changes from low-level to high-level, the signals' 
just previously input D appears at outputs Q in accordance 
with the function table given. When Rd is low, all outputs Q 
will become low irrespective of other inputs. 

When used as a D-type flip-flop, Rq should be maintained 
at high-level. 


PIN CONFIGURATION (TOP VIEW) 

DIRECT 

RESET INPUT 

Rd~*'I 1 

■ 


■ 



■ 


■ 


OUTPUT 

QO— jT 

■ 


■ 


OUTPUT 

DATA INPUTS 

1 D0-[T 

— 

DO d5 

— 

1^ —D5 

1 DATA INPUTS 

i di-|T 

— 

D1 D4 

— 


OUTPUT 

01—|T 

— 

01 Q4 

— 


OUTPUT 

DATA INPUT 

D2— (T 

— 

D2 D3 

— 


DATA INPUT 

OUTPUT 

1 

CM 

O 

■ 

■ 

Q2ckQ3 

■ 

■ 


OUTPUT 


GND 



■ 

CK 

CLOCK INPUT 


■ 

Bhi 

■ 


16P4 

Outline 16P2N 
16P2P 



FUNCTION TABLE (Note 1) 


1 Inputs 1 

Outputs 


CK 

D 

Q 

H 

t 

H 

H 

H 

T 

L 

L 

H 

i 

X 

Q° 

L 

X 

X 

L 

H 

L 

X 

Q° 


Note 1 : X : Irrelevant 

t : Change from low to high 
i : Change from high to low 
Q° Output state Q before clock input 
changed 


LOGIC DIAGRAM 


DIRECT RESET INPUT 
CLOCK INPUT 


OUTPUTS 


QO 01 02 03 04 . 05 Vcc 



DO_D1_D2_D3_ D4 . D5 GND 

DATA INPUTS 
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MITSUBISHI HIGH SPEED CMOS 


IVI74HC174P/FP/DP 

HEX D-TYPE FLIP-FLOP WITH COMMON CLOCK AND RESET 


ABSOLUTE MAXIMUM RATINGS (Tg = —40'—|-85°C, unless otherwise noted) 


Symbol 

-1 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0.5—1-7. 0 

V 

V, 

Input voltage 


—0. 5—Vcc+0- 5 

V 

Vo 

Output voltage 


—0. 5—Vec+O- 5 

V 

l|K 

Input protection diode current 

Vi < ov 

-20 

mA 

V| > Vcc 

20 

loK 

Output parasitic diode current 

Vo<0V 

-20 

mA 

Vo ^ Vcc 

20 


Output current per output pin 


±25 

mA 

Ice 

Supply/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 

BSSH 

Storage temperature range 


-65—hi 50 

°C 


Note 2 : M74HC174FP, Tg = -40—|-70“C and Tg = 70~85”C are derated at -6mW/°C. 

M74HC174DP, Tg = -40—|-50°C and Tg = 50~85“C are derated at -5mW/°C. 


RECOMMENDED OPERATING CONDITIONS (Tg = -4o~+85c) 



Symbol 

Parameter 

Min 

Limits 

Typ 

Max 

Unit 

Vcc 

Supply voltage 

2 


6 

V 

V, 

Input voltage 

0 


Vcc 

V 

Vo 

Output voltage 

0 


Vcc 

V 

Tocr 

Operating temperature range 

-40 


±85 

'C 


1 Vcc = 2. OV 

0 

1 

1000 




ELECTRICAL CHARACTERISTICS 











MITSUBISHI HIGH SPEED CMOS 

M74HC174P/FP/DP 

HEX D-TYPE FLIP-FLOP WITH COMMON CLOCK AND RESET 


SWITCHING CHARACTERISTICS ( Vcc = 5v. la = 25c) 


Symbol 

Parameter 

Test conditions 

Limits 




Max 

^max 

Maximum clock frequency 

Cl= 15pF(Note4) 

30 



MHz 

Itlh 

Low-level to high-level and high-level to low-level 

output transition time 



10 

ns 

^THL 



10 

ns 

fpLH 

Low-level to high-level and high-level to low-level 
output propagation time (CK — Q) 




ns 

tpHL 



30 

ns 

tpHL 

Ki^M' tCVC! to iCW-ICVG! Output prCpSQatiOn liiTic 

(^-Q) 



30 

ns 


SWITCHING CHARACTERISTICS (Vco = 2 ~ 6 v. Ta = -4o~+85C) 


■■■ 



Limits 



Parameter 

Test conditions 


25‘C 

-40~ 

-|-85"C 

Unit 

Hll 




Min 

Typ 

Max 

Min 

Max 


m 



2.0 

5 



4 




Maximum clock frequency 


4.5 

27 



21 


MHz 

IIIIH 



6.0 

31 



24 






2.0 



75 


95 



Low-level to high-level and 


4.5 



15 


19 

ns 


high-level to low-level 


6.0 



13 


16 




2.0 



75 


95 



output transition time 


4.5 



15 


19 

ns 

HIHII 


CL = 50pF(Note4) 

6.0 



13 


16 




2.0 



165 


206 



Low-level to high-level and 


4.5 



33 


41 

ns 


high-level to low-level 





28 


35 



output propagation time 










(CK-Q) 








ns 





mull 


Kl 

HHI 




High-level to low-level 


KQI 







tpHL 

output propagation time 










(^-Q) 





mm 




C, 

Input capacitance 





10 


10 

PF 

CpD 

Power dissipation capacitance (Note 3) 




64 




pF 


Note 3 : Cpo Is the internal capacitance of the 1C calculated from operation supply current under no-load conditions. 
The power dissipated during operation under no-load conditions is calculated using the following formula: 
Pd = CpD ’ Vcc^ ■ fi"l"lcc ■ Vcc 


TIMING REQUIREMENTS (Vcc = 2~6V. Ta = -40~-l-85’C) 


Symbol 

Parameter 

Test conditions 


Limits 

Unit 

25°C 

-40~ 

-f-85'C 


Vcc(V) 

Min 

Typ 

Max 

Min 

Max 




2.0 

80 



106 



tw(CK) 

Clock pulse width 


4.5 

16 



20 


ns 




6.0 

14 



18 






2.0 

80 



106 



tw(^) 

Direct reset pulse width 


4.5 

16 



20 


ns 




6.0 

14 



18 






2.0 

100 



125 




D setup time with 









^Sl 1 



4. 5 

20 



25 


ns 


respect to CK 


6.0 

17 



21 




-1 


2.0 

5 



5 




D hold time with 









th 



4, b 

5 



5 


ns 


respect to CK 


6.0 

5 



5 






2.0 

5 



5 




Ro recovery time with 












4, 5 

5 



5 


ns 


respect to CK 


6.0 

5 



5 




A 
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MITSUBISHI HIGH SPEED CMOS 


M74HC174P/FP/DP 

HEX D-TYPE FLIP-FLOP WITH COMMON CLOCK AND RESET 


Note 4 : Test Circuit 


iNPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the foilowing 
characteristics (10%~90%): tr = 6ns, tf = 6ns 

(2) The capacitance Cl includes stray wiring 
capacitance and the probe input capacitance. 


TIMING DIAGRAM 

Vcc 

GND 




Vcc 

GND 


Vcc 


GND 


VoH 


VoL 
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MITSUBISHI HIGH SPEED CMOS 

M74HC175P/FP/DP 

QUADRUPI^E D-TYPE FLIP-FLOP WITH COMMON CLOCK AND RESET 


DESCRIPTION 

The M74HC175 is a semiconductor integrated circuit con¬ 
sisting of four positive-edge-triggered D-type fiip fiops with 
common clock and direct reset inputs. 

FEATURES 

• High-speed: (clock frequency) 60MHz typ. 

(Cu=15pF, Vcc=5V) 

• Low power dissipation: 20//W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. nnin (Vcc=4.5V, 6V) 

• Capable of driving 10 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40—hSS-C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC175 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS175. 

The M74HC175 contains four edge-triggered D-type flip- 
flops with common direct reset input Rd and common clock 
input CK. 



When CK changes from low-level to high-level, the signals 
just previously input at D appears at outputs Q and Q in 
accordance with the function table given. 

When Rd is low, output Q and Q will become low and high 
irrespective of other inputs. 

When used as a D-type flip flop, Rd should be maintained 
at high-level. 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC175P/FP/DP 


QUADRUPLE D<TYPE FLIP-FLOP WITH COMMON CLOCK AND RESET 


FUNCTION TABLE (Note 1) 


Inputs 

Outputs 

Rd 

CK 

D 

Q 

Q 

H 

T 

H 

H 

L 

H 

t 

L 

L 

H 

H 

i 

X 

Q° 


H 

L 

X 

Q° 


L 

X 

X 

L 

H 


Note 1 X : Irrelevant 

t : Change from low to high 
I : Change from high to low 
Q” : Output state Q before clock input changed 
^ : Output state Q before clock input changed 


ABSOLUTE MAXIMUM RATINGS (Ta = —40—|-85"C. unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5—1-7. 0 

V 

V, 

Input voltage 


—0. 5— Vcc"l"0- 5 

V 

Vo 

Output voltage 


-0. 5~Vcc+0. 5 

V 


Input protection diode current 

V| < OV 

-20 

mA 

V, > Vcc 

20 


Output parasitic diode current 

Vo<0V 

-20 

mA 

Vo > Vcc 

20 

lo 

Output current per output pin 


±25 

mA 

Ice 

Supply/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 

Tstg 

Storage temperature range 


—65—hi 50 

•c 


Note 2 : M74HC175FP, Ta = -40—|-70°C and Ta = 70~85”C are derated at -6mW/'C. 

M74HC175DP. Ta = -40—|-50°C and Ta = 50~85“C are derated at -5mW/°C. 


A MITSUBISHI 
ELECTRIC 


2-235 











































MITSUBISHI HIGH SPEED CMOS 

IVI74HC175P/FP/DP 

QUADRUPLE D-TYPE FLIP-FLOP WITH COMMON CLOCK AND RESET 


RECOMMENDED OPERATING CONDITIONS (Ta = -4o~+85^) 


Vcc Supply voltage 


Input voltage 


Output voltage 


Topr I Operating temperature range 



if, if input fiSdiime, leiiiiimO 


Limits 


Min Typ Max 



Vcc = 6,0V 


ELECTRICAL CHARACTERISTICS 


High-level Input voltage 





Low-level Input voltage 


High-level output voltage 


Low-level output voltage 


High-level Input current 


Low-level Input current 


Quiescent supply current 


Vo = 0.1V, Vcc-0.1V 

Hoi =20 /uA 



V, = 0V 


loH * —20uA 

2.0 

loH = -20/rA 

4.5 

loH “ —20/uA 

6.0 

loH ■= —4.0mA 

4.5 

Iqh “ ""5.2mA 

6.0 

loL “ 20mA 

2.0 

loL = 20uA 

4.5 

Iql ** 20mA 

6.0 

loL “ 4.0mA 

4.5 

loL “ 5.2mA 

6.0 


6.0 



lo = Oa/A 

6.0 


0.5 

1.35 

V 

1.8 




SWITCHING CHARACTERISTICS (Vcc = 5 v, la = 2510 


Symbol 

Parameter 

Test conditions 

Imax 

Maximum clock frequency 


txLH 

Low-level to high-level and high-level to low-level 


Ithl 

output transition time 


IPLH 

Low-level to high-level and high-level to low-level 

Ct=15pF(Note4) 

tpHL 

output propagation time (CK—Q, Q) 


tpLH 

Low-level to high-level and high-level to low-level 


tpHL 

output propagation time (Rq—Q, Q) 



ELECTRIC 


























































































































MITSUBISHI HIGH SPEED CMOS 

IVI74HC175P/FP/DP 

QUADRUPLE D-TYPE FLIP-FLOP WITH COMMON CLOCK AND RESET 


SWITCHING CHARACTERISTICS ( Vcc = 2~6v. la = -40~+85t:) 





1 Limits 1 


Symbol 

Parameter 

Test conditions 


251C 


-*-85’C 

Unit 




Vcc(V) 

Min 

Typ 

1 Max j 

Min 

Max 





2.0 

6 


inm 

5 



fmax 

Maximum clock frequency 


4.5 

30 



24 


MHz 




6.0 

35 



28 






2.0 



MM 


95 


fxLH 

Low-level to high-level and 


4.5 



■9 


19 

ns 


high-level to low-level 


6.0 



_13 1 


16 




2.0 



MEM 


95 


txHL 

output transition time 


4.5 



■9 


19 

ns 




6.0 



13 


16 





2.0 



150 


189 


tpLH 

Low-level to high-level and 

CL = 50pF(Note4) 

4.5 



30 


38 

ns 


high-level to low-level 


6.0 



26 


32 



output propagation time 


2.0 



150 


189 


fpHL 

(CK-Q, Q) 


4.5 



30 


38 

ns 




6.0 



26 


32 





2.0 



125 


158 


tpuH 

Low-level to high-level and 


4.5 



25 


32 

ns 


high-level to low-level 


6.0 



21 

jjiiiiifii 

27 



output propagation time 


2.0 



125 

■mui 

158 


tpHL 

(^-Q, Q) 


4.5 



25 


32 

ns 




6.0 



21 


27 


C, 

Input capacitance 




1 

10 


10 

pF 

Cpo 

Power dissipation capacitance (Note 3) 




52 




PF 


Note 3 : Cpo is the internal capacitance of the 1C calculated from operation supply current under no*load conditions. 
The power dissipated during operation under no-load conditions is calculated using the following formula; 
Pd “ Cpo * Vcc* ' fi“f"lcc * Vcc 


TIMING REQUIREMENTS (Vcc = 2~6v. Ta = -40~+85t:) 


Symbol 

Parameter 

fwCCK) 

Clock pulse width 

tvv(^) 

Direct reset pulse width 

tsu 

D setup time with 

respect to CK 

th 

D hold time with 

respect to CK 

free 

Rd recovery time with 

respect to CK 


Test conditions 





































































































MITSUBISHI HIGH SPEED CMOS 

IVI74HC175P/FP/DP 


QUADRUPLE D-TYPE FLIP-FLOP WITH COMMON CLOCK AND RESET 


Note 4 : Test Circuit 
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MITSUBISHI HIGH SPEED CMOS 

M74HC190P/FP/DP 

PRESETTABLE BCD UP/DOWN COUNTER 


DESCRIPTION 

The M74HC190 is a semiconductor integrated circuit con¬ 
sisting of a presettable synchronous decimal up/down 
counter with up/down control input. 

FEATURES 

• Up/down switching by up/down controi input 

• High-speed; (ciock frequency) 45MHz typ. 

(Cl=15pF, Vcc=5V) 

• Low power dissipation: 20yuW/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin; 30% of Vcc. min ( Vcc=4.5\/, ev) 

• Capabie of driving 10 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range; Ta=—40—(-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 


PIN CONFIGURATION (TOP VIEW) 

DATA INPUT PI -►pT 




< 

o 

o 






1 Q1 

OUTPUTS 

1 qo-^[T 

-- 

PI 

Q1 PO 

QO CK < 

_ 

j^-^CK 

DATA INPUT 

CLOCK INPUT 

COUNT ENABLE rT 

INPUT Ot 


CE RC 



RIPPLE CLOCK 
OUTPUT 

UP/DOWN 7T rr 

CONTROL INPUT U/O -► |_0_ 


U/b CO 

— 

iU— CO 

CARRY OUTPUT 

1 Q2<-|T 

OUTPUTS 

1 Q3-IT 

_ 

Q2 LOAD 

Q3 p3 P2 

0— 

TTI LOAD LOAD INPUT 

P2 I 

GND (T 




CO 

CL 

i 






16P4 

Outline 16P2N 
16P2P 



FUNCTIONAL DESCRIPTION 

Use of siiicon gate technology allows the M74HC190 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the' 
74LS190. 

When count enable Input CE Is low and load input LOAD is 
high, and count pulses are applied to clock input OK, the 
number of count pulses is output at QO through Q3 in BCD 
code in sync with count pulses. The count is incremented 
when up/down control input U/D is low, and decremented 
when U/D is high. The count is enabled when CK changes 
from low to high. 

The preset function operates irrespective of the count 
pulse. When data is supplied to data inputs PO through P3 
and load input LOAD is low, the signal at PO through P3 is 
output at 00 through Q3 and presets the counter, irrespec¬ 
tive of other inputs. When numbers greater than ten are 
preseted, the counter operates in accordance with the 
state transition diagram. 

The carry output CO becomes high only when 9 appears at 
QO through Q3 during count up and when 0 appears during 
count down. The ripple clock output RC becomes low only 
when CE and CK are both low and when 9 appears at QO 
through Q3 during count up and when 0 appears during 
count down. CE, CO and RC are used for a cascade con¬ 
nection. 

CE can be changed from high to low irrespective of CK, 
but can be changed from low to high only when CK is high. 
U/D should be changed only when CK is high. 


FUNCTION TABLE (Note 1) 


I Inputs 

I Outputs I 



^33 

CK 

I QO I 

Q1 

Q2 1 

111^31 

L 

X 

X 

X 


PI 


mm 

H 

L 

L 

t 

Count up 

H 

L 

H 

t 

Count down 

H 

H 

X 

X 

Count suppressed 


Note 1 : t : Change from low to high 
X : Irrelevant 


Inputs 

Output 

CE 

CO(i) 

CK 


L 

H 

L 

L 

L 

H 

H 

H 

H 

X 

X 

H 

X 

L 

X 

H 


(1) Output CO is gene rated by the following logic equation. 


CO=Q0 • Q3(U/D) .Count up 

CO=QO • Of ’ 02 • 03 • (U/D) .Count down 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC190P/FP/DP 

PRESETTABLE BCD UP/DOWN COUNTER 


TIMING PIAGRAM 


STATE TRANSITION DIAGRAM 



(1) (2) (3) ,(4) 

The contents of timing diagram 

(1) Preset to 7 

(2) Count up 8, 9, 0, 1, 2 

(3) Count suppressed 

(4) Count down 1,0, 9, 8, 7 



-e-COUNT UP 

- - ♦COUNT DOWN 
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MITSUBISHI HIGH SPEED CMOS 

M74HC191P/FP/DP 


PRESETTABLE 4-BIT BINARY UP/DOWN COUNTER 


DESCRIPTION 

The M74HC191 is a semiconductor integrated circuit con¬ 
sisting of a presettable synchronous 4-bit binary 
(hexadecimal) counter with up/down control input. 

FEATURES 

• Up/down switching by up/down control input 

• Enable input and ripple clock and carry outputs for cas¬ 
cade connection 

• Count frequency 40MHz typ. (Cl=15pF, Vcc=5V) 

• Low power dissipation: 20//W/package, max 
(Vcc=5V, Ta=25‘'C, quiescent state) 

• High noise margin: 30% of Vcc. min (Vcc=4.5,6V) 

• Capable of driving 10 74LSTTL loads 

• Wide operating voltage range: \/cc=2~6V 

• Wide operating temperature range: Ta=—40—|-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 


PIN CONFIGURATION (TOP VIEW) 


PRESET DATA oi FT 
INPUT PI -► 

|Q1-^|T 
OUTPUTS I 

Iqo<^IT—I 
^ —IT 

CONTROL INPUT -► ^ 

|Q2-|T—I 


COUNT ENABLE 
INPUT 


OUTPUTS i 


Iq3—|T 

GND [T 



PI 

01 

PO 

QO 

CK< 

CE 

RC 

U/D CO 

02 

LOAD 

03 

P2 

P3 


T] 

U- 

M]. 

m- 

\-in- 

IT]< 

u* 


Vcc 

PRESET DATA 

■ INPUT 

■ CK CLOCK INPUT 

^ RIPPLE CLOCK 
' OUTPUT 

CO CARRY OUTPUT 

■ LOAD LOAD INPUT 

P2 


P3 


PRESET DATA 
INPUTS 


16P4 

Outline 16P2N 
16P2P 


FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC191 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS191. 

When count enable input CE is low and load input LOAD is 
high, and count pulses are applied to clock input CK, the 
number of count pulses is output at QO throgh 03 in 4-bit 
binary code in sync with count pulses. The count is in¬ 
cremented when up/down control input U/D is low, and de¬ 
cremented when U/D is high. The count is enabled when 
CK changes from low to high. 

The preset function operates irrespective of the count 
pulse. When data is supplied to data inputs PO through P3 
and load input LOAD is set low, the signal at PO through P3 
is output at QO through 03 irrespective of other inputs, and 
presets the counter. 

The carry output CO will become high only when 152 
appears at QO though 03 during count up and when O 2 
appears duruing count down. The ripple clock output RC 
will becomes low only when CE and CK are both low and 
when 152 appears at QO through Q3 during count up and 
when O 2 appears during count down. CE, CO and RC are 
used for a cascade connection. 

CE can be changed from high to low irrespective of CK, 
but can be changed from low to high only when CK is high. 
U/D should be changed only when CK is high. 


FUNCTION TABLE (Note i) 


Inputs 

Outputs 

LOAD 


U/D 

CK 

00 

Q1 

02 

03 

L 

X 

X 

X 

PO 

P1 

P2 

P3 

H 

L 

L 

t 

Count up 

H 

L 

H 

t 

Count down 

H 

H 

X 

X 

Count suppressed 


Note 1 : f : Change from low to high 
X : Irrelevant 


Inputs 

Output 

CE 

CO(i) 

CK 

RC 

L 

H 

L 

L 

L 

H 

H 

H 

H 

X 

X 

H 

X 

L 

X 

H 


(1) Output CO is generated b yjhe following logic equation. 


CO=^ ' ^ ^ • 03 • (U/D) .Count up 

CO=QO • 01'02 • 03 • (U/D) . ..Count down 
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MITSUBISHI HIGH SPEED CMOS 

M74HCi91P/FP/DP 

PRESETTABLE 4-BIT BINARY UP/DOWN COUNTER 


TIMING DIAGRAM 



(1) (2) (3) (4) 

The contents of timing diagram 

(1) Preset to 13 

(2) Count up 14, 15, 0, 1, 2 

(3) Count suppressed 

(4) Count down 1,0, 15, 14,13 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC192P/FP/DP 


PRESETTABLE BCD UP/DOWN COUNTER WITH RESET 


DESCRIPTION 

The M74HC192 is a semiconductor integrated circuit con¬ 
sisting of a synchronous decimal up/down counter with re¬ 
set and preset inputs. 

FEATURES 

• High-speed: clock frequency 30MHz typ. 

(Cu=15pF. Vcc=5V) 

• Low power dissipation: 20//W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. rnin ( Vcc=4.5\/, OV) 

• Capable of driving 10 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40~+85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC192 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS192. 

The count input consists of independent clock up input CKu 
and clock down input CKd- When ioad input LOAD and 
CKd are both high for count up, count pulses are applied to 
CKu, and when LOAD and CKu are both high for count 
down, count pulses are applied to CKq, and then the num¬ 
ber of count pulses is output at QO through 03 in BCD 
code in sync with the count pulses. The counter is enabled 
when CKu or CKd changes from low to high. 

The preset function operates irrespective of the count 
pulse. When data is puppiied to preset Inputs PO through 
P3 and load input LOAD is set low, the signal at PO through 
P3 is output at QO through Q3 and presets the counter, 
irrespective of CKu and CKq. When the number greater 
than ten is preset, the counter operates in accordance with 
the state transition table. 

When direct reset input Rd is high, the reset function sets 
Q1 through Q3 low, irrespective of other inputs. 

The carry output CO will become low only when 9 appears 
at QO through Q3 and CKu is low during count up. The bor¬ 
row output BO will become low only when 0 appears at QO 
through Q3 and CKd is low. CO and BO are connected to 
CKu and CKd in the next state for a cascade connection. 
(See application examples) 


PIN CONFIGURATION (TOP VIEW) 

DATA INPUT PI -► ^ 




Vcc 


1 


OUTPUTS 1*^'' "“[Z 

— 

Q1 PO 

— 

^ — PO DATA INPUT 

|qo-^[T 

— 

QO Rd 

— 

— Rd reset INPUT 

CLOCK DOWN 1- 

INPUT CKd -*■ 1_4_ 

— 

CKd bo 

- 

nl — borrow 

_l£| — BO OUTPUT 

CLOCK UP CKu —IT 
INPUT '- 

■ 

CKu CO 


T]—^ CARRY OUTPUT 

1 02—IT 

B 

Q2 LOAD 

-- 

Til — LOAD LOAD INPUT 

OUTPUTS ,_ 

03—[T 

1 

■ 

Q3p3P2 

— 

— P2 1 

_ DATA INPUTS 

GND [T 


1_ 


Ij — P3 






16P4 

Outline 16P2N 



16P2P 


FUNCTION TABLE (Note 1) 


1 Inputs 1 

1 Outputs 1 

Rd 

O 

< 

o 

-1 

CKu 

CKd 

QO 

Q1 

Q2 

Q3 

CO 

BO 

H 

X 

X 

X 

L 

L 

L 

L 

H 

H* 

L 

L 

X 

X 

PO 

PI 

P2 

P3 

H* 

H* 

L 

H 

X 

X 

Count suppressed 

H* 

H* 

L 

H 

t 

H 

Count up 

H* 

H* 

L 

H 

H 

t 

Count down 

H* 

H* 


Note 1 : t : Change from low to high 

♦ : Normally set high, but becomes low under the following 


con d iti on. 

CO = Q0-Q3‘CKii. .. Count up 

BO = 00*01 •Q2*Q3*CKd .Count down 

X : Irrelevant 


i 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HCt92P/FP/DP 

PRESETTABLE BCD UP/DOWN COUNTER WITH RESET 



TIMING DIAGRAM STATE TRANSITION DIAGRAM 




-- COUNT UP 

—- COUNT DOWN 
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MITSUBISHI HIGH SPEED CMOS 


IVI74HC192P/FP/DP 

PRESETTABLE BCD UP/DOWN COUNTER WITH RESET 


ABSOLUTE MAXIMUM RATINGS (Ta = —40—|-85°C, unless othenwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5—1-7. 0 

V 

V, 

Input voltage 


—0.5—Vcc")"0- 5 

V 

Vo 

Output voltage 


—0. 5—Vcc+0. 5 

V 

IlK 

Input protection diode current 

V|<0V 

-20 


V| > Vcc 

20 

loK 

Output parasitic diode current 

Vo<0V 

-20 

mA 

Vo > Vcc 

20 

lo 

Output current, per output pin 


±25 

mA 

Ice 

Suppiy/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 


Storage temperature range 


-65—1-150 

'C 


Note 2 : M74HC192FP, Ta = -40—f-70t and Tg = 70~85“C are derated at -6mW/°C. 

M74HC192DP, Tg = -40—|-50°C and Tg = 50~85”C are derated at -5mW/“C. 


RECOMMENDED OPERATING CONDITIONS (Tg=-40~+85c) 


Symboi 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Suppiy voitage 

2 


6 

V 

Vi 

input voitage 

0 


Vcc 

V 

Vo 

Output voltage 

0 


Vcc 

V 


Operating temperature range 

-40 



“C 

tr, tf 

Input risetime, falltime 

Vcc = 2. OV 

0 




Vcc = 4.5V 

0 


IEEO 

Vcc = 6. OV 

0 


■oa 


ELECTRICAL CHARACTERISTICS 






































MITSUBISHI HIGH SPEED CMOS 

IVI74HC192P/FP/DP 


PRESETTABLE BCD UP/DOWN COUNTER WITH RESET 


SWITCHING CHARACTERISTICS (Vcc = 5 v. Ta = 251c) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

fmax 

Maximum clock frequency 

Cl= 15pF(NOte4) 

20 




Ituh 

Low-level to high-level and high-level to low-level 

output transition time 



10 

ns 

tjHL 



10 

ns 

tpLH 

Low-level to high-level and high-level to low-level 
output propagation time (CKu — CO) 



26 

ns 

tpHL 



24 

ns 

tpLH 

High-level to low-level output propagation time 
(CKd-M) 



24 

ns 

tpHL 



24 

ns 

tpLH 

Low-level to high-level and high-level to low-level 
output propagation time 
(CKu, CKd - QO, Q1, Q2. Q3) 



40 

ns 

tpHL 




ns 

tpLH 

Low-level to high-level and high-level to low-level 
output propagation time (LOAD — QO, Q1, Q2, Q3) 



42 

ns 

tpHL 



55 

ns 

tpHL 

High-level to low-level output propagation time 
(Rd-QO, 01,02, 03) 



47 

ns 


SWITCHING CHARACTERISTICS (Vcc = 2~6V, Ta = -40—|-85“C) 





Limits 


Symbol 

Parameter 

Test conditions 


25t 

-40~ 

-l-85t: 

Unit 




Vcc(V) 

Min 

Typ 

Max 

Min 

Max 





2.0 

3 



2.5 

■■H 


^max 

Maximum clock frequency 


4.5 

18 



14 






6.0 

20 



16 






2.0 



WBi 


95 


Itlh 

Low-level to high-level and 


4.5 



■a 


19 

ns 


high-level to low-level 


6.0 



13 


16 




2,0 

■■■ 




95 


tTHL 

output transition time 


4.5 





19 

ns 




6.0 





16 





2.0 



140 


175 


IpLH 

Low-level to high-level and 


4.5 



28 


35 

ns 


high-level to low-level 


6.0 

imfiii 


24 


30 



output propagation time 


2.0 



130 




tpHL 

(CKu-^) 


4.5 



26 







6.0 



22 







2.0 



130 


163 


fpLH 

Low-level to high-level and 


4.5 



26 


33 

ns 


high-level to low-level 

Cl = 50pF (Note 4) 

6.0 



22 


28 



output propagation time 

2.0 





163 


IpHL 

(CKd-M) 


4.5 





33 

ns 




6.0 





28 





2.0 





269 


fpLH 

Low-level to high-level and 


4.5 



wM 


54 

ns 


high-level to low-level 


6.0 



mm 


46 



output propagation time 


2.0 



275 


344 


tpHL 

(CKu, CKd - QO, Q1, Q2, Q3) 

- 

4.5 



55 


69 

ns 




6.0 



47 


59 





2.0 




■■■ 

280 


tpLH 

Low-level to high-level and 


4.5 





58 

ns 


high-level to low-level 


6.0 





49 



output propagation time 


2.0 



290 




tpHL 

(LO^-QO, Q1, Q2, Q3) 


4.5 



58 



ns 




6.0 



49 





High-level to low-level 


2.0 







tpHL 

output propagation time 


, 4.5 






ns 


(Rd-QO, Q1,Q2, Q3) 


6.0 

mill 

mm 





c, 

Input capacitance 





10 


10 

PF 

CpD 

Power dissipation capacitance (Note 3) 








PF 


Note 3 : Cpois the internal capacitance of the 1C calculated from operation supply current under no-load conditions. 
The power dissipated during operation under no-load conditions is calculated using the following formula: 
Pd = CpD • Vco^ ’ fi+loc ’ Vcc 
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MITSUBISHI HIGH SPEED CMOS 


IVI74HC192P/FP/DP 

PRESETTABLE BCD UP/DOWN COUNTER WITH RESET 


TIMING REQUIREMENTS ( Vcc = 2~6v. Ta = -40~+85r) 


Symbol 

Parameter 


Limits 

Unit 

Test conditions 


25'C 

-40~+85r 


Vcc(V) 

Min 

Typ 

Max 

Min 

Max 

tw(CK) 

Clock pulse width 


2.0 

4.5 

6.0 

110 

22 

19 



138 

28 

24 


ns 

tw(LOAD) 

LOAD pulse width 

2.0 

4.5 

6.0 

100 

20 

17 



125 

25 

21 


ns 

twtRo) 

Reset pulse width 

2.0 

4.5 

6.0 

260 

52 

45 



325 

65 

56 


ns 

tsu 

P setup time with 

respect to LOAD 

2.0 

4.5 

6.0 

100 

20 

17 



125 

25 

22 


ns 

th 

P hold time with 

respect to LOAD 

2.0 

4.5 

6.0 

0 

0 

0 



0 

0 

0 


ns 

'reo(LOAD) 

LOAD recovery time with 

respect to CK 

2.0 

4.5 

6.0 






ns 

VectRo) 

Rd recovery time with 

respect to CK 

2.0 

4.5 

6.0 

10 

10 

10 



10 

10 

10 


ns 


Note 4 ; Test Circuit 


INPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following 
characteristics (10%~90%); tr = 6ns, tf = 6ns 

(2) The capacitance Cl includes stray wiring 
capacitance and the probe input capacitance. 
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MITSUBISHI HIGH SPEED CMOS 

M74HC192P/FP/DP 


PRESETTABLE BCD UP/DOWN COUNTER WITH RESET 


TIMING DIAGRAM 



APPLICATION EXAMPLE 

CONFIGURATION OF AN ASYNCHRONOUS BASE 10" COUNTER 


COUNT UP 
COUNT DOWN 

RESET 

LOAD 


OUTPUTS 




TO THE NEXT STAGE 
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MITSUBISHI HIGH SPEED CMOS 

M74HC193P/FP/DP 




PRESETTABLE 4-BIT BINARY UP/DOWN COUNTER WITH RESET 


DESCRIPTION 

The M74HC193 is a semiconductor integrated circuit con¬ 
sisting of a synchronous hexadecimal (4-bit binary) up/ 
down counter with reset and preset inputs. 

FEATURES 

• High-speed: clock frequency 30MHz typ. 

(Cl=15pF, Vcc=5V) 

• Low power dissipation: 20//W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. min ( Vcc=4.5V, BV) 

• Capable of driving 10 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40—l-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC193 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS193. 

The count input consists of independent clock up input CKu 
and clock down input CKq. When load input LOAD and 
CKd are both high for count up, count pulses are applied to 
CKu, and when LOAD and CKu are both high for count 
down, count pulses are applied to CKq, and then the num¬ 
ber of count pulses is output at QO through 03 in 4-bit pure 
binary code in sync with the count pulses. The counter is 
enabled when CKu or CKd changes from low to high. 

The preset function operates irrespective of the count 
pulse. When data is supplied to preset inputs PO through 
P3 and load input LOAD is set low, the signal at PO through 
P3 is output at QO through 03 and presets the counter, 
irrespective of CKu and CKq. 

The reset function sets 01 through 03 low, irrespective 
other inputs when reset input Rq is high. 

The carry output CO will become low only when 15 
appears at QO through 03 and CKu is low during count up. 
The borrow output BO will become low only when 0 
appears at QO through 03 and CKq is low. CO and BO are 
connected to CKu and CKq in the next stage for a cascade 
connection. 

(See application examples) 


PIN CONFIGURATION (TOP VIEW) 


PRESET DATA 
INPUT 


CLOCK DOWN 
INPUT 

CLOCK UP, 
INPUT 


JQ1 —[T 

Iqo— |T 

CKn 


iQ2-»-rn 








— 

PI 

Q1 PO 

— 

— 

QO Rd 

— 

— 

CKd bo 

>- 

— 

CKu CO 

- 

— 

Q2 LOAD 

- 

— 

Q3 P2 

P3 

— 








hi] vc 


PRESET DATA 
INPUT 


■ Rd reset input 


BORROW 

OUTPUT 


jn—P3 


, preset data 

INPUTS 


16P4 

Outline 16P2N 
16P2P 


FUNCTION TABLE (Note 1) 


Inputs 

Outputs 

Rd 

O 

< 

0 

_i 

CKu 

CKd 

QO 

Q1 

Q2 

Q3 


BO 

H 

X 

X 

X 

L 

L 

L 

L 

H 

H* 

L 

L 

X 

X 

PO 

PI 

P2 

P3 

H* 

H* 

L 

H 

X 

X 

Count suppressed 

H* 

H* 

L 

H 

t 

H 

Count up 

H* 

H* 

L 

H 

H 

1 

Count down 

H* 

H* 


Note 1 : t : Change from low to high 

* : Normally set high, but becomes low under the following 
condition._ 


CO= QO • Q1 • Q2 * Q3 * CKii ---Count up 
BO=Q1 • Q1 • Q2 • Q3 • CKo’-Count down 
X : Irrelevant 


/ 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC193P/FP/DP 

PRESETTABLE 4-BIT BINARY UP/DOWN COUNTER WITH RESET 



TIMING DIAGRAM 


STATE TRANSITION 
DIAGRAM 




COUNT UP 
—> COUNT DOWN 


RESET PRESET 


COUNT DOWN 
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MITSUBISHI HIGH SPEED CMOS 

M74HC193P/FP/DP 

r 

PRESETTABLE 4-BIT BINARY UP/DOWN COUNTER WITH RESET 


ABSOLUTE MAXIMUM RATINGS (Ta = —40—|-85“C. unless otherwise noted) 



Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


—0. 5—f-7. 0 

V 

V, 

Input voltage 


—0. 5—Vcc+0. 5 

V 

Vo 

Output voltage 

-0. 5~Vcc+0. 5 

V 


IlK 

Input protection diode current 

V,<0V 

-20 

nriA 

V| > Vcc 

20 


Output parasitic diode current 

Vo< OV 

-20 

mA 

Vo > Vcc 

20 

lo 

Output current, per output pin 


±25 

mA 

Ice 

Supply/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 


Storage temperature range 


-65—hi 50 

°C 


Note 2 : M74HC193FP, Ta = -40—(-70^ and Tg = 70~85°C are derated at -6mW/°C. 

M74HC193DP, Tg = -40—|-50"C and Tg = 50~85°C are derated at -5mW/“C. 


RECOMMENDED OPERATING CONDITIONS da = -40~+85c) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

2 


6 

V 

v. 

Input voltage 

0 


Vcc 

V 

Vo 

Output voltage 

0 


Vcc 

V 

Toor 

Operating temperature range 

-40 


+85 

“C 

‘r. *f 

Input risetime, falltime 

Vcc = 2.0V 

0 


1000 

ns 

Vcc = 4.5V 

0 


500 

Vcc = 6. OV 

0 


400 


ELECTRICAL CHARACTERISTICS 



















MITSUBISHI HIGH SPEED CMOS 

IVI74HC193P/FP/DP 

PRESETTABLE 4-BIT BINARY UP/DOWN COUNTER WITH RESET 


SWITCHING CHARACTERISTICS (vdc = 5v. Ta = 251c) 



SWITCHING CHARACTERISTICS (Vcc = 2~6v. Ta = -40~+85t) 




-40~ 

-I-85TC 

Min 


2.5 

14 

16 






Low-level to high-level and 
high-level to low-level 
output transition time 


Low-level to high-level and 
high-level to low-level 
output propagation time 
(CKu - 


Low-level to high-level and 
high-level to low-level 
output propagation time 
(CKd-BO) 


Low-level to high-level and 
high-level to low-level 
output propagation time 
(CKu, CKd-QO, Q1, Q2, Q3) 


Low-level to high-level and 
high-level to low-level 
output propagation time 
(l6^-Q0, Q1, Q2, Q3) 

High-level to low-ievel 
output propagation time 
(^-QO, 01, 02, 03) 


IJEg 


mil 


Note 3 ; CpD is the Internal capacitance of the 1C calculated from operation supply current under no-load conditions. 
The power dissipated during operation under no-load conditions is calculated using the following formula; 
Pd = CpD ’ Vcc^ * ti+lcc ’ Vcc 

\ 

9 ♦ MITSUBISHI 
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MITSUBISHI HIGH SPEED CMOS 

M74HC193P/FP/DP 


PRESETTABLE 4-BIT BINARY UP/DOWN COUNTER WITH RESET 


TIMING REQUIREMENTS (Vco = 2 ~ 6 v. la = -40~+85c) 


Symbol 

Parameter 


Limits 


Test conditions 


25t 

-40~+85'C 


Vcc(V) 






tw(CK) 

Clock pulse width 


2.0 

4.5 

6.0 

110 

22 

19 



138 

28 

24 



tw(LOAD) 

LOAD pulse width 

2.0 

4.5 

6.0 






ns 

tw(Ro) 

Reset pulse width 

2.0 

4.5 

6.0 

130 

26 

22 



H 


ns 

tsu 

P setup time with 

respect to LOAD 


m 



m 


ns 


P hold time with 

respect to LOAD 

2.0 

4.5 

6.0 







trec(LOAD) 

LOAD recovery time with 
respect to CK 

2.0 

4.5 

6.0 

■ 



■ 



^rectRo) 

Rd recovery time with 

respect to CK 

2.0 

4.5 

6.0 

m 





ns 


Note 4 : Test Circuit 


INPUT 


Vcc OUTPUT 




(1) The pulse generator (PG) has the following 
characteristics {10%~90%): tr = 6ns, tf = 6ns 

(2) The capacitance Cl Includes stray wiring 
capacitance and the probe Input capacitance. 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC193l»/FP/DP 

PRESETTABLE 4-BIT BINARY UP/DOWN COUNTER WITH RESET 



APPLICATION EXAMPLE 

CONFIGURATION OF AN ASYNCHRONOUS 
2n COUNTER 

^20 2 ^ 2 ^ 2 3 


COUNT UP 
COUNT DOWN ■ 


OUTPUTS 

_A_ 

2 ^ 2 ® 2 ® 2 ^ 


2 B 2 ® 2 2 


QO Q1 Q2 03 

QO 01 02 03 

QO 01 02 03 

CO 3- 

CO 3- 

CO 

M74HC193 

M74HC193 

M74HC193 

RO 3 


BO 

Rd load PO pi P2 P3 

Rd load PO PI P2 P3 ' " 

RdLOAD PO PI P2 P3 

r JIM. Y JIM, Y INI, 

PROGRAM 

PROGRAM 

PROGRAM 
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MITSUBISHI HIGH SPEED CMOS 


M74HC194P/FP/DP 

4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTER 


DESCRIPTION 

The M74HC194 is a semiconductor integrated circuit con¬ 
sisting of a 4-bit bidirectional serial/parallel-input serial/pa¬ 
rallel-output shift register with direct reset input. 

FEATURES 

• High-speed: 50MHz clock frequency typ. 

(Cl=15pF, Vcc=5V) 

• Low power dissipation: 20//W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc> min (Vcc=4.5,6V) 

• Capable of driving 10 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40—|-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC194 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS194. 

This device is usable as a serial input-serial/parallel output 
and parallel input-serial/parallel output shift register will the 
mode select inputs SO and SI. 

When SO is maintained high and SI is low, serial data sup¬ 
plied at serial data input Sa will be shifted sequentially to 
outputs Qa through Qd in synchronous with the clock pulse 
applied at clock input CK. When SO is maintained low and 
SI is high, serial data supplied at serial data input So will 
be shifted sequentially to outputs Qd through Qa in syn¬ 
chronous with the clock pulse applied at CK. 

When SO and SI are both maintained high, parallel data 
supplied at inputs A through D are simultaneously shifted to 
Qa through Qo by a single clock pulse. When SO and SI are 
both maintained low, none of the flip flops will change 
state, even if clock pulse is applied at CK. 

Left-shift, right-shift and parallel data reading operation 
take place when the clock pulse changes from low to high. 
When the direct reset input Rq is low, Qa through Qd will 
become low, irrepsective of other inputs. 


PIN CONFIGURATION (TOP VIEW) 


DIRECT RESET ^ 
INPUT 

SERIAL DATA g 
INPUT * 


A 


PARALLEL DATA 
INPUTS 


B 

C 


D 


SERIAL DATA 
INPUT 


Sd 


GND 



— 



\^\ 

< 

o 

o 

-E 

— 

Sa '^“Qa 

— 

]5]-Qa 


— 

m 

O 

< 

— 

T^-Qb 

-E 

— 

B Qc 

— 

TIJ-Qc 

-E 

— 

o 

O 

o 

— 

1|]-Qd 

-E 

— 

D CK 

— 

Ti]—CK 

-E 

— 

So S1 
SO 

— 

1^ —S1 

E 


' - 

— 

3*-so 


SERIAL/PARALLEL 
DATA OUTPUTS 


CLOCK INPUT 


MODE SELECT 
INPUTS 


16P4 

Outline 16P2N 
16P2P 


FUNCTION TABLE (Note i) 




Outputs 


m 

lEql 


II83 

m 

m 

IWi! 

EH 

lEH 

EH 

EH 

Reset 

n 

D 

D 

D 

EM 

D 

B 

B 

B 

L 

L 

Right shift 

Q 

■a 

n 

n 

w 

B 

B 

B 

m 

m 

ES 

Q 

D 

L 

D 

D 

B 

B 

B 


ESI 

m 


D 

n 

D 

n 

D 

B 

B 

m 


m 

B 

O 

D 

D 

n 

D 

D 

B 

ES 

EBB 

ES 

B 

Parallel read 

D 

EM 

D 

D 

D 

B 


B 

B 

B 

D 

Clock inhibit 

H 


L 

D 

B 

B 

B 

ESI 

m 

ES 

m 


Note 1 : t : Change from low to high 
X ; Irrelevant 

Q° : Output state of Q before clock input changed 











MITSUBISHI HIGH SPEED CMOS 

IVI74HC194P/FP/DP 


4-BIT BIDIIIECTIONAL UNIVERSAL SHIFT REGISTER 



ABSOLUTE MAXIMUM RATINGS (Ta = ~40—|-85”C, unless otherwise noted) 



Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5—1-7. 0 

V 

v. 

Input voltage 


-0.5~Vcc+0.5 

V 

Vo 

Output voltage 


-0. 5~Vcc+0. 5 

V 

Bi 

Input protection diode current 

V|<0V 

-20 

mA 

V| > Vcc 

20 

Bl 

Output parasitic diode current 






lo 1 

Output current per output pin 


1 ±25 ■ 


Ice 

Supply/GND current 



^BSEH 

Pd 

Power dissipation 

(Note 2) 

500 

mW 


Storage temperature range 


-65—1-150 

°C 


Note 2 ; M74HC194FP, Ta = -40—|-70°C and Ta= 70~85”C are derated at -6mW/°C. 

M74HC194DP, Ta = -40—|-50°C and Ta = 50~85''C are derated at -5mW/°C. 


RECOMMENDED OPERATING CONDITIONS (Ta = -40~+85ic) 
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MITSUBISHI HIGH SPEED CMOS 


M74HC194P/FP/DP 

4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTER 



SWITCHING CHARACTERISTICS (Vcc = 2 ~ 6 v, la = -4o~+85c) 




























MITSUBISHI HIGH SPEED CMOS 

M74HC194P/FP/DP 

4wBIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTER 


SWITCHING CHARACTERISTICS (Vcc = 2~6v. Xa = -4o~+85t) 



high-level to low-level 
output transition time 



Low-ievel to high-level and 
high-level to low-level 
output propagation time 
(CK-Q) 

High-le^el to low-level 
output propagation time 

(ni^-Q) 


Input capacitance 


Power dissipation capacitance (Note 3) 


Cpo Is the internal capacitance of the 1C calculated from operation supply current under no-load conditions. 
The power dissipated during operation under no-load conditions is calculated using the foliowing formula; 
Po — CpD * Vcc* * (i+lcc * Vcc 


TIMING REQUIREMENTS (Vcc = 2~6v. Xa = -40~+85r) 


Symbol 

Parameter 

tw 

CK, Ro Clock pulse width 

tsu 

A, B, C, D setup time with 

respect to CK 

tsu 

SO, S1, setup time with 

respect to CK 



Sa, Sd hold time with 
respect to CK 




tree 

Rd recovery time with 

respect to CK 
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MITSUBISHI HIGH SPEED CMOS 

M74HC19SP/FP/DP 

4-BIT UNIVERSAL SHIFT REGISTER 


DESCRIPTION 

The M74HC195 is a semiconductor integrated circuit con¬ 
sisting of a 4-bit seriai/paraiiei-input serial/paraiiei-output 
shift register with direct reset input. 

FEATURES 

• High-speed: 50MHz ciock frequency typ. 

(Cu=15pF, Vcc=5V) 

• Low power dissipation: 20//VV/'package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. niin (Vcc=4.5, 6V) 

• Capabie of driving 10 74LSTTL ioads 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40—|-85”C 

APPLICATION 

Generai purpose, for use in industriai and consumer digitai 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC195 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS195. 

This device is usable as a serial input- serial/parallel out¬ 
put and parallel input- serial/parallel output shift register 
with the serial shift/parallel load input S/P. When S/P is 
maintained high, serial data supplied at serial data inputs J 
and K will be shifted sequentially to serial/parallel outputs 
Qa through Qd in synchronous with the clock pulse sup¬ 
plied at clock input CK. The first stage flip flop at J and K 
functions as a J-K flip flop. When serial data is supplied 
from one line, J and K are connected and function as a se¬ 
rial input pin. When S/P is maintained low, parallel data 
supplied at parallel data inputs A through D will be output 
at Qa through Qd by a single clock pules applied at CK. 
The shift or parallel reading operation take place when CK 
changes from low to high. 

The last-stage flip flop has complementary outputs Qd and 
Qd- 

When direct reset input Rd is low, Qa through Qd will be¬ 
come low and Qd will become high, irrespective of other 
inputs. 


PIN CONFIGURATION (TOP VIEW) 


DIRECT RESET 7;- 
INPUT 


SERIAL DATA 
INPUTS 


PARALLEL DATA 
INPUTS 


rd^Cl 
J-.[I 
k-»|T 

A-iJ-l 
B —^ 

c-IT—Jc 
D^U—|d 
GND jT 




Vcc 

QaI-jH-Qa 

Qb 


S/P 


Qb 


Qcj—1131 -► Qc iSERIAL/PARALLhU 
I U^J data OUTPUTS 


jU^Qo 
TT]^^ 

]^«-CK CLOCK INPUT 

3 


S/P SHIFT/PARALLEL 
LOAD INPUT 


16P4 

Outline 16P2N 
16P2P 


FUNCTION TABLE (Note 1) 


Operating 

Inputs 

Outputs 

mode 

CK 

Rd 

s/p 

J 

K 

A~D 

Qa 

Qb 

Qc 

Qd 


Reset 

D 

B 

D 

B 

B 

B 

L 

L 

L 

B 

■a 


t 

H 

H 

H 

H 

X 

H 

Qa° 

Qb° 

m 


Right shift 

n 

D 

D 

B 

L 

B 

B 

m 

ES 

m 

m 

n 

D 

D 

D 

L 

B 

m 

m 

m 

ES 

m 


D 

D 

D 

L 

B 

B 

ES 

tgAil 

ES 

ES 


Parallel read 

D 

B 


B 

B 


B 

B 

B 

B 

B 


Note 1 : t : Change frome low to high 
X : Irrelevant 

Q° : Output state of Q before clock Input changed 
^ : Output state of Q before clock Input changed 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC195P/FP/DP 


4-BIT UNIVERSAL SHIFT REGISTER 


LOGIC DIAGRAM 


SERIAL/PARALLEL DATA OUTPUTS 



ABSOLUTE MAXIMUM RATINGS (Ta = —40—f-85'C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5—1-7. 0 

V 

V, 

Input voltage 


—0. 5~Vcc+0. 5 

V 

Vo 

Output voltage 


-0. 5~Vcc+0. 5 

V 

l|K 

Input protection diode current 

Vi< OV 

-20 

mA 

V, > Vcc 

20 


Output parasitic diode current 

Vo<0V 

-20 

mA 

Vo > Vcc 

20 

lo 

Output current per output pin 


±25 

mA 

Ice 

Supply/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 


500 


Tstg 

Storage temperature range 

_ 

-65—1-150 

”C 


Note. 2 : M74HC195FP, Ta = -40—|-70°C and Ta = 70~85°C are derated at -6mW/"C. 

M74HC195DP, Tg = -40—h50°C and Tg = 50~85’C are derated at -5nf)W/”C. 
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MITSUBISHI HIGH SPEED CMOS 


IVI74HC195P/FP/DP 


4.BIT UNIVERSAL SHIFT REGISTER 


ELECTRICAL CHARACTERISTICS 



High-level input voltage 



High-level output voltage 


Low-level output voltage 


Low-level input current 


Quiescent supply current 


Vo = 0.1V, Vcc-0.1V 
llol =20 /uA 


loH = —20//A 
loH = —20//A 
V, = V|H, V,L loH = -20 aA 
loH = 0mA 
loH ~ —5.2mA 


loL = 20//A 
lot. = 20/u A 
Vi = V|H, ViL Iol=20/uA 
loL = 4.0mA 
loL = 5.2mA 



SWITCHING CHARACTERISTICS (Vcc = sv.la = 25c) 


















































MITSUBISHI HIGH SPEED CMOS 

M74HC195P/FP/DP 

4-BIT UNIVERSAL SHIFT REGISTER 


SWITCHING CHARACTERISTICS (Vcc = 2~6v. la = -4o~+85C) 





Limits 


Symbol 

Parameter 

Test conditions 


2510 

-40~ 

-1-85’C 

Unit 




Vcc(V) 

Min 

Typ 

Max 

Min 

Max 





2.0 

6 

iiim 

■■■ 




fmax 

Maximum clock frequency 


'4.5 

30 



El 


MHz 




6.0 

35 









2.0 







fjLH 

Low-level to high-level and 


4.5 



■9 



ns 


high-level to low-level 


6.0 



13 


16 




2.0 



■1 


95 


^THL 

output transition time 


4.5 





19 





6.0 





16 

El 




2.0 





183 

|9 

tpLH 

Low-level to high-level and 


4.5 



El 


37 



high-level to low-level 


6.0 



WM 


31 

El 


output propagation time 


2.0 



mm 


183 


fpHL 

(CK-Q) 

CL = 50pF(Note4) 

4.5 



IE 


37 

ns 




6.0 



■1 


31 





2.0 



■E9 




tpLH 

Low-level to high-level and 


4.5 



El 





high-level to low-level 


6.0 



■9 





output propagation time 


2,0 





183 


fpHL 

(CK-^) 


4.5 





37 

ns 




6.0 





31 



High-level to low-level 


2.0 



150 


189 


tpHL 

output propagation time 


4.5 



30 


38 

ns 


(^- Q) 


6.0 



26 


32 



High-level to low-level 


2.0 



150 


189 


fpHL 

output propagation time 


4.5 



30 


38 

ns 


(Rd “ Qd) 


6.0 



26 


32 


c, 

Input capacitance 





10 


10 

pF 

CpD 

Power dissipation capacitance (Note 3) 




152 




PF 


Note 3 : CpD is the internal capacitance of the 1C caicuiated from operation supply current under no-ioad conditions. 
The power dissipated during operation under no-ioad conditions is calculated using the foliowing formula; 
Pd ~ CpD • Voc^ ' fi"l"lcc * Vcc 


Note 4 : Test Circuit 


INPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following 
characteristics {^ 0 %~ 90 %): tr = 6ns, tf = 6ns 

(2) The capacitance Cl includes stray wiring 
capacitance and the probe input capacitance. 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC195P/FP/DP 

4-BIT UNIVERSAL SHIFT REGISTER 


TIMING REQUIREMENTS (Vco = 2~6v. Ta = -40~+85c) 


Symbol 

Parameter 


Limits 

Unit 

Test conditions 


25‘C 

-40~+85C 


Vcc(V) 

Min 

Typ 

Max 

Min 

Max 

tw 

CK, Rd clock pulse width 


2.0 

4.5 

6.0 

80 

16 

14 


■ 

H 


ns 

*su 

A, B, C, D setup time with 
respect to CK 


m 



H 



tsu 

J, K setup time with 

respect to CK 


H 



126 

25 

21 



tsu 

S/P setup time with 

respect to CK 







ns 

th 

A, B, C, D hold time with 

respect to CK 

2.0 

4.5 
' 6.0 

0 

0 

0 





ns 

th 

J, K hold time with 

respect to CK 

2.0 

4.5 

6.0 







th 

S/P hold time with 

respect to CK 

2.0 

4.5 

6.0 

0 

0 

0 



0 

0 

0 


ns 

tree 

Rd recovery time with 

respect to CK 

2.0 

4.5 

6.0 

5 

5 

5 



5 

5 

5 


ns 


TIMING DIAGRAM 




Vcc 


GND 


Vcc 


GND 



Vcc 

GND 


Vcc 


GND 

VOH 


VoL 


VoH 

VoL 


2-264 


A MITSUBISHI 
ELECTRIC 








































MITSUBISHI HIGH SPEED CMOS 

M74HC221P/FP/DP 


DUAL MONOSTABLE MULTIVIBRATOR 


DESCRIPTION 

The M74HC221 is a semiconductor integrated circuit con¬ 
sisting of two monostabie multivibrators with direct reset 
inputs. 

FEATURES 

• Direct reset input can interrupt output puises. 

• High-speed: 28ns typ. (Cl=15pF, Vcc=5V) 

• Low power dissipation: 20//W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc, min (Vcc=4.5V, 6V) 

• Capabie of driving 10 74LSTTL ioads 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=— 40—|-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technoiogy allows the M74HC221 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivaient to the 
74LS221. 

When external resistor Rx and eiectrostatic capacitor Cx 
are connected to timing terminals Rx/Cx and Cx as shown 
in Fig. 1, and trigger pulses are applied at input A or B, 
positive pulses will appear at Q and negative pulses, at Q. 
(Fig.2-(a)) The pulse width two is set by Rx and Cx- The 
trigger is applied when A changes from high-level to low- 
level or when B changes from low-level to high-level. 


PIN CONFIGURATION (TOP VIEW) 

1 A1 —IT 

TRIGGER '- 




jl] Vcc 


__ 


INPUTS 1- 

1 B1 —12 

■ 


■ 

■ 

Isl-^Rx/CxIl 

— ' [ TIMING 

DIRECT RESET —, 

INPUT RdI -*■ 

m 

■i 


■ 

■ 

"iTl ^ 1 terminals 
JjJ ' 

1 01—IT 

■ 

91 

■ 

Tl—01 1 

OUTPUTS 




OUTPUTS 

i 02 —[T 

— 

{■I 

— 

12|— 02 1 

( 0x2-[T 

TIMING 1 '- 

— 



TTl DIRECT RESET 

ILI input 

TERMINALS t i- 

1 Rx/Cx2 — |T 

— 


— 

1^—62 1 
—' TRIGGER 

GND [T 




I1-A2 






16P4 I 

Outline t6P2N 

_ 


16P2P I 


When direct reset input Rq is low, Q will be reset low and 
Q will be reset high, irrespective of the output state, allow¬ 
ing output pulses to be narrower by Rd. (Fig.2-(b)) . When 
Ro changes from low-level to high-level while A is low and 
B is high, the trigger is applied and Q and Q change state. 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC221P/FP/DP 

DUAL MONOSTABLE MULTIVIBRATOR 


FUNCTION TABLE (Note 1) 


Inputs 

Outputs 

Rd 

A 

B 

Q 

Q 

L 

X 

X 

L 

H 

X 

H 

X 

L 

H 

X 

X 

L 

L 

H 

H 

L 

t 

n 

Lf 

H 

i 

H 

n 

U 

t 

j_ 

LJ 

n 

J L 

1 r 

LJ 


Note 1 : t ; Change from low to high level 
i : Change from high to low level 
n: Positive one-shot operation 
U: Negative one-shot operation 
X : Irrelevant 


OPERATION 

1. How to use the timing terminals 

Resistor Rx and capacitor Cx are connected to timing ter- 
minais Rx/Cx and Cx, as shown in Fig. 1. If Cx is polar, the 
positive lead should be connected to the Rx/Cx side, and 
the negative lead to the Cx side. A diode is connected to 
prevent latchup. 


Vcc 



Flg.1 Connection of external resistor Rx and 

capacitor Cx to timing terminals Rx/Cx and Cx 

2. Output pulse width two 

The output pulse width two is determined as follows: 
when Cx>100000pF, Rx^10kf2 
Wq~0-46Cx * Rx (ns) 

Cx is given in pF, and Rx in kC. 



Flg.2 Output pulse width control 


4. Precautions for use 

4—1 The lead lengths of external resistor Rx and capaci¬ 
tor Cx should be as short as possible (less than 3cm) to 
minimize stray wiring capacitance and to prevent misopera- 
tion due to noise. Care should also be taken to isolate this 
circuit from noise sources as far as possible. 

4 — 2 Insert a capacitor of 0.01 ~ 0.1 ,«F with good high- 
frequency characteristics between Vcc and GND. 

4—3 Output pulses may be generated when power is 
switched oh. 

4 — 4 Capacitor discharge when the power is turned off 
may cause thermal breakdown or latchup, so a diode 
should be connected as shown in Fig. 1. 


3. Output pulse width control 

The output pulse width is controlled in the following two 
ways. 

3—1 Normal use 

Fig.2-(a) is the directions as ordinary monostable multivib¬ 
rator operation and the output pulse width two can be set 
by using the formula and figure shown in section 2 above. 
3—2 Shortening of the output pulse width with Re signal 
As shown in Fig.2- (b), the output pulse which has been 
generated by the trigger’signal can be terminated with the 
Rc signal and it is possible to shorten its width as required. 
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MITSUBISHI HIGH SPEED CMOS 


M74HC237P/FP/DP 


l-OF-8 DECODER/DEMULTIPLEXER WITH ADDRESS LATCH 


DESCRIPTION 

The M74HC237 is a semiconductor integrated circuit con¬ 
sisting of a 3-bit binary to 8-line decoder/demultiplexer 
with address latch. 

FEATURES 

• Built-in address latch 

• High-speed: 18ns typ. (Cl=15pF, Vcc=5\/) 

• Low power dissipation: 20/^W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. min (Vcc=4.5V, 6V) 

• Capable of driving 10 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40—|-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC237 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS237. 

The M74HC237 consists of a 3-bit binary to 8-line decoder/ 
demultiplexer with an address latch to store the signals of 
inputs AO through A2. When latch-enable input LE is low, a 
3-bit binary code, applied to inputs AO through A2, goes 
through the latch and becomes the decoder input signal. In 
this case, the output YO through Y7 corresponding to this 
value will become high and other outputs will all become 


PIN CONFIGURATION (TOP VIEW) 


ao->-[T 




^ Vcc 







INPUTS 

A1 — [T 


> 

> 

o 

-< 

o 

— 

jU — YO 



A2 — |T 


A2 Y1 

— 

Y1 


LATCH 

ENABLE INPUT 

le-*|T 


LE Y2 

— 

Y2 


CHIP SELECT 

CS2 —|T 

— c 

CS2 Y3 

— 

iU— Y3 

OUTPUTS 

INPUTS 

CS1 — [T 


CS1 Y4 

— 

11] — Y4 


OUTPUT 

Y7*-^ 


Y7 Y5 
Y6 

— 

]^-»Y5 



GND |T 




9 !-»• Y6 










16P4 




Outline 

16P2N 






16P2P 




low. When LE Is high, the AO through A2 signals existing im¬ 
mediately prior to the high-level setting will be stored in 
the latch. In this case, those stored contents will not change 
even if AO through A2 are changed. 

In this case, chip select inputs CS1 and CS2 should be 
maintained at high and low, respectively. When CS1 and 
CS2 are in conditions other than those given above, all out¬ 
puts will become low. 

When operated as a 1-of-8 demultiplexer, CS1 or CS2 is 
used as a data Input and AO through A2 are used as the 
selecting inputs. 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC237P/FP/DP 

l.OF-S DECODER/DEMULTIPLEXER WITH ADDRESS LATCH 



Note 1 : X : Irrelevant 

Y° : Output state Y before LE changed to high 


ABSOLUTE MAXIMUM RATINGS (Ta = —40—host;, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5—1-7. 0 

V 

V, 

Input voltage 


-0. 5~Vcc+0. 5 

V 

Vo 

Output voltage 


-0. 5~Vcc-t-0. 5 

V 

l|K 

Input protection diode current 

V|<0V 

-20 

mA 

V, > Voc 

20 

Qi 

Output parasitic diode current 

Vo<0V 

-20 

mA 

Vo > Vcc 

20 

lo 

Output current per output pin 


±25 

mA 

Ice 

Supply/QND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 

Tstg 

Storage temperature range 


-65—1-150 

t: 


Note 2 : M74HC237FP, Ta = -40—l-70'C and Ta = 70~85X: are derated at -6mW/X:, 
M74HC237DP, Tg = -40~+50”C and Tg = 50~851C are derated at -5mW/'C. 


RECOMMENDED OPERATING CONDITIONS (Ta = -40~+85°C) 











































































































MITSUBISHI HIGH SPEED CMOS 

IVI74HC237P/FP/DP 

1-OF.8 DECODER/DEMULTIPLEXER WITH ADDRESS LATCH 


ELECTRICAL CHARACTERISTICS 



SWITCHING CHARACTERISTICS ( Vcc = 5 v. = 251c) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

truH 

Low-level to high-level and high-level to low-level 
output transition time 

Cu= 15pF(Note4) i 



10 

ns 

txHL 



10 

ns 

tpLH 

Low-level to high-level and high-level to low-level 
output propagation time {A — Y) 



41 

ns 

tpHL 



32 

ns 

tpLH 

Low-level to high-level and high-level to low-level 
output propagation time (CS2 — Y) 



35 

ns 

tpHL 



25 

ns 

tpLH 

Low-level to high-level and high-level to low-level 
output propagation time (CS1 — Y) 



35 

ns 

tpHL 




ns 

tpLH 

Low-level to high-level and high-level to low-level 
output propagation time (LE — Y) 



BEH 

ns 

tpHL 



WEM 

ns 























































MITSUBISHI HIGH SPEED CMOS 

IVI74HC237P/FP/DP 

1.0F.8 DECODER/DEMULTIPLEXER WITH ADDRESS LATCH 


SWITCHING CHARACTERISTICS (Vcc = 2~6v,Ta = -40~+85c) 



Note 3 : CpD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions. 
The power dissipated during operation under no-load conditions is calculated using the following formula: 
Pd = CpD • Vcc^ ' fi+lcc ' Vcc 


TIMING REQUIREMENTS ( Vcc = 2~6V, Ta = -40—|-85r) 





























MITSUBISHI HIGH SPEED CMOS 

IVI74HC237P/FP/DP 


l-OF-8 DECODER/DEMULTIPLEXER WITH ADDRESS LATCH 










MITSUBISHI HIGH SPEED CMOS 

M74HC238P/FP/DP 


l-OF-8 DECODER/DEMULTIPLEXER 


DESCRIPTION 

The M74HC238 is a semiconductor integrated circuit con¬ 
sisting of a 3-bit binary-to-octai decoder/demuitipiexer with 
chip seiect inputs. 

FEATURES 

• Three chip seiect inputs 

• Expandabie to 24 outputs without externai components 

• High-speed: 18ns typ. (Cl=15pF, Vcc=5V) 

• Low power dissipation: 20;uW/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. min ( Vcc=4.5V, 6V) 

• Capable of driving 10 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40'—1-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 


PIN CONFIGURATION (TOP VIEW) 













INPUTS 


— 

AO 

A1 YO 






— 

A2 Y1 







CS2 Y2 




CHIP SELECT 
INPUTS 



CSS YS 



OUTPUTS 



— 

CS1 Y4 




OUTPUTS 


— 

Y7 Y5 
Y6 





GND |T 


' 1_ 










16P4 

Outline 16P2N 
16P2P 



FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC238 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS238. 

When operated as a decoder, a 3-bit binary code are ap¬ 
plied to inputs AO, A1 and A2, one of outputs YO through Y7 
corresponding to this value will become high and the other 
outputs will all become low. 

In this case, chip select input CS1 should be maintained at 
high while CS2 and CS3 should be maintained at low. 

When CS1, CS2 and CS3 are in conditions other than those 
given above, all outputs will become low irrespective of AO 
through A2. 

When operated as a 1-of-8 demultiplexer, CS1, CS2 or CS3 
is used as data input and AO through A2 input are used as 
selecting Input. 


FUNCTION TABLE (Note 1) 


Inputs 

Outputs 

CS1 

CSX 

A2 

A1 

AO 


Y1 

Y2 

Y3 

Y4 

Y5 

Y6 

Y7 

X 

H 

X 

X 

X 

L 

L 

L 

L 

L 

L 

L 

L 

L 

X 

X 

X 

X 

L 

L 

L 

L 

L . 

L 

L 

L 

H 

L 

L 

L 

L 

H 

L 

L 

L 

L 

L 

L 

L 

H 

L 

L 

L' 

H 

L 

H 

L 

L 

L 

L 

L 

L 

H 

L 

L 

H 

L 

L 

L 

H 

L 

L 

■ L 

L 

L 

H 

L 

L 

H 

H 

L 

L 

L 

H 

L 

L 

L 

L 

H 

L 

H 

L 

L 

L 

L 

L 

L 

H 

L 

L 

L 

H 

L 

H 

L 

H 

L 

L 

L 

L 

L 

H 

L 

L 

H 

L 

H 

H 

L 

L 

L - 

L 

L 

L 

L 

H 

L 

H 

L 

H 

H 

H 

L 

L 

L 

L 

L 

L 

L 

H 


Note 1 : CSX = CS2 -|- CSS 
X : Irrelevant 
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MITSUBISHI HIGH SPEED CMOS 

M74HC240P/FP/DWP 

OCTAL 3-STATE INVERTING BUFFER/LINE DRIVER/LINE RECEIVER 


DESCRIPTION 

The M74HC240 is a semiconductor integrated circuit con¬ 
sisting of two biocks of 3-state non-inverting buffers each 
with four independent circuits that share a common enable 
input. 

FEATURES 

• High-fanout 3-state output: (loL=6niA, Ioh=— 6mA) 

• High-speed: 10ns typ. (Cl=50pF, Vcc=5V) 

• Low power dissipation: 20//W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. min (Vcc=4.5,6V) 

• Capable of driving 15 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40~+85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC240 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS240. 

The M74HC240 consists of two independent blocks with 
each block containing four buffers. 

When enable input E is low and input A (or B) is low then 
output Y will become high. However, if A (or B) is high then 
Y will become low. 

When E is high then all outputs within the block will be¬ 
come high-impedance state, irrespective of A (or B). 

All eight buffer circuits can be controlled simultaneously by 
connecting EA and EB of the two blocks. 


PIN CONFIGURATION (TOP VIEW) 

r """ V 

ENABLE INPUT Vc 

INPUT A1 -* I-«- EB ENABLE INPUT 

OUTPUT YB4*-[T — '-YA1 OUTPUT 

INPUT A2 -► qgp - |T7| •- B4 INPUT 


GND [Tm 


OUTPUT YB3—jT--Te]—YA2 OUTPUT 

INPUT A3-* IThiw *- B3 INPUT 


OUTPUT YB2 — |7|-[,^ 1 ■ |14|->-YA3 OUTPUT 

INPUT A4 -► INPUT 

OUTPUT YB1—[T--l2]-^YA4 OUTPUT 


rr — > —ui-^ 


tTT]-Bi 


INPUT 


20P4 

Outline 20P2N 
20P2V 



FUNCTION TABLE (Note 1) 


Inputs 

Output 

A, B 

EA, EB 

YA, YB 

L 

L 

H 

H 

L 

L 

X 

H 

Z 


Note 1 : Z : High impedance 
X : Irrelevant 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC240P/FP/DWP 

OCTAL 3-STATE INVERTING BUFFER/LINE DRIVER/LINE RECEIVER 



ABSOLUTE M^IMUM RATINGS (t 


Symbol 


—40—|-85”C. unless otherwise noted) 


Parameter 


Supply voltage 


Input voltage 


Output voltage 


Vi < OV 

Input protection diode current - 

V,>Vcc 


Vo < OV 

Output parasitic diode current - 

Vo > Vcc 


Output current per output pin 


Supply/GND current Vcci GND 


Power dissipation (Note2) 


Storage temperature range 


M74HC240FP, Tg = “40—t-75°C and Tg = 75~85°C are derated at -7mW/“C. 
M74HC240DWP. Tg = -40—|-80'C and Tg = 80~85°C are derated at -7mW/°C. 


Ratings 


-0. 5—H7. 0 


-0.5—Vcc+0- 5 


-0. 5—Vcc+0* 5 


-20 


20 


-20 


20 


±35 


±75 


500 


-65—1-150 


RECOMMENDED OPERATING CONDITIONS (Tg = -40—1-85‘C) 




Supply voltage 


Input voltage 


Output voltage 


Operating temperature range 


Vcc ° 2. OV 

Input risetime, falltime Vcc “ 4.5V 
Vcc = 6. OV 


ELECTRICAL CHARACTERISTICS 



Low-level output voltage 


Test conditions 

Vo = 0.1V 

lie I =20/uA 


Vo = 0.1V, Vcc-0.1V 
llol =20/iA 


loH — 20|rA 

loH “ 20//A 

V, = ViL loH = -20//A 

loH = —0.0mA 
loH = —7.8mA 


Iql — 20//A 
loL = 20/<A 
V, = V,H, ViL Iql = 20/t/A 
loL = 6- 0mA 
Iql = 7.8mA 


High-level Input current 


Low-level Input current V| = 


Off-state high-level output current V| = 


Off-state low-level output current 


Quiescent supply current I V| = 


= V|H, ViL, Vo = Vcc 


= ViH, V,t, Vo = GND 


= Vcc, GND, lo = 0/<A 



Limits 


25'C 1 

■ -40- 

Vcc(V) 

Min 

Typ 

Max 

Mih 

2.0 

1.5 



1.5 

4.5 

3.15 



3.15 

6.0 

4.2 



4.2 




2-274 


MITSUBISHI 

.electric 


































































































































MITSUBISHI HIGH SPEED CMOS 

M74HC240P/FP/DWP 

OCTAL 3-STATE INVERTING BUFFER/LINE DRIVER/LINE RECEIVER 


SWITCHING CHARACTERISTICS (Vcc = 2~6V, Ta = -40~+85r) 


Symbol 



Test conditions 


Low-level to high-level and high-level to low-level 
output transition time 

Low-ievei to high-level and high-level to low-level 
output propagation time (A — YA, B — YB) 


Output disable time from low-ievel and high-level 
(EA-YA, EB-YB) 


Output enable time to low-level and high-level 
(EA-^, EB-YB) 


CL = 50pF(Note4) 


Cl = 5 pF (Note 4) 


;l = 50pF (Note4) 



SWITCHING CHARACTERISTICS ( Vcc = 2~6v, Ta = - 4 o ~+85 c) 


Low-level to high-level and 
high-level to low-level 
output transition time 




Low-level to high-level and 
high-level to low-level 
output propagation time 
(A-S^, B-YB) 



Cl = 50pF (Note4) 


Cl = 150pF (Note 4) 


Output disable time from 
low-level and high-level 
(EA-YA, EB-YB) 


Cl = 50pF (Note4) 


Cl = 50pF (Note 4) 


Output enable time to low-level 
and high-level 
(EA-YA, EB-YB) 


Cl = 150pF (Note4) 


Limits 

25‘C 

Min 

Typ 

Max 



60 

12 

10 



60 

12 

10 



100 

20 

17 




Input capacitance 

Off-state output capacitance EA = Vcc, EB = Vcc 

Power dissipation capacitance (Note 3) 


Note 3 : Cpo Is the Internal capacitance of the 1C calculated from operation supply current under no-load conditions, (per buffer) 
The power dissipated during operation under no-load conditions is calculated using the following formula: 

Pd — Cpo • Vcc* ■ fi"l"lcc ’ Vcc 
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MITSUBISHI HIGH SPEED CMOS 

M74HC240P/FP/DWP 

OCTAL 3-STATE INVERTING BUFFER/LINE DRIVER/LINE RECEIVER 


t 


Note 4 : Test Circuit 

iNPUT Vcc OUTPUT ^cc 



Parameter 

SW1 

SW2 

txLH* ^THL 
tpLH» tpHL 

Open 

Open 

tpLZ 

Closed 

Open 

tpHZ 

Open 

Closed 

tpZL 

Closed 

Open 

tpZH 

Open 

Closed 


(l)The pulse generator (PG) has the following 
characteristics (10%~90%): tc = Sns, tf = 6n8 
' (2) The capacitance Cl includes stray wiring 
capacitance and the probe input capacitance. 


TIMING DIAGRAM 
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MITSUBISHI HIGH SPEED CMOS 

M74HC240-1P/FP/DWP 

OCTAL 3-STATE INVERTING BUFFER/LINE DRIVER/LINE RECEIVER 


DESCRIPTION 

The M74HC240-1 is a semiconductor integrated circuit con¬ 
sisting of two biocks of 3-state inverting buffers each with 
four independent circuits that share a common enable 
input. 

FEATURES 

• High-fanout 3-state output: (ioL=24mA, ioH=~24mA) 

• High-speed; 7ns typ. (Cl=50pF, Vcc=5V) 

• Low power dissipation: 25//W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc, min (Vcc=4.5,6V) 

• Capable of driving 60 74LSTTL ioads 

• Wide operating voitage range: Vcc=2~6V 

• Wide operating temperature range; Ta=—40~-f-85°C 

APPLICATION 

General purpose, for use in industriai and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC240-1 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS240. 

The circuit is designed to suppress the increased switching 
noise that normally occurs at high output currents. 

The M74HC240-1 consists of two independent blocks with 
each block containing four buffers. 

When enable input E is low and input A (or B) is low then 
output Y will become high. However, if A (or B) is high then 
Y will become low. 

When E is high then all outputs within the block will be¬ 
come high-impedance state, irrespective of A (or B). 

All eight buffer circuits can be controlled simultaneously by 
connecting EA and EB of the two blocks. 


PIN CONFIGURATION (TOP VIEW) 


ENABLE INPUT EA -► 

INPUT A1 — 

OUTPUT YB4-^ 

INPUT A2 -► 

OUTPUT YB3«- 
INPUT A3 -* 

OUTPUT YB2'^ 

INPUT A4 -* 

OUTPUT YB1 
GND 

20P4 

Outline 20P2N 
20P2V 



Vcc 

EB ENABLE INPUT 
OUTPUT 
B4 INPUT 
YA2 OUTPUT 
B3 INPUT 
YA3 OUTPUT 
B2 INPUT 
^4 OUTPUT 
B1 INPUT 



FUNCTION TABLE (Note 1) 


Inputs 

Output 

A, B 

EA, EB 

YA, YB 

L 

L 

H 

H 

L 

L 

X 

H 

2 


Note 1 : Z : High impedance 
X : Irreievant 
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MITSUBISHI HIGH SPEED CMOS 

M74HC240-1P/FP/DWP 

OCTAL 3>STATE INVERTING BUFFER/LINE DRIVER/LINE RECEIVER 


ABSOLUTE MAXIMUM RATINGS (Ta= —40—l-85'C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5~+7. 0 

V 

V, 

Input voltage 


-0.5~Vcc+0.5 

V 

Vo 

Output voltage 


—0. 5~Vcc"l“0. 5 

V 


Input protection diode current 

V| < OV 

-20 

mA 

V, > Vcc 

20 

•ok 

Output parasitic diode current 

Vo < OV 

-20 

mA 

Vo > Vcc 

20 

lo 

Output current per output pin 


±50 

mA 

Ice 

Supply/GND current 

Vcc, GND 

±200 ■ 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 

Tstg 

Storage temperature range 


-65—hi 50 

°C 


Note 2 : M74HC240-1FP, Tg = -40~+75'C and Tg = 75~85r are derated at -7mW/‘C. 

M74HC240-1DWP, Tg = -40~+80'C and Tg = 80~85°C are derated at -7mW/t;. 


RECOMMENDED OPERATING CONDITIONS (Ta= -40~+85“C) 



ELECTRICAL CHARACTERISTICS 


































































MITSUBISHI HIGH SPEED CMOS 

M74HC240-1P/FP/DWP 

OCTAL 3-STATE INVERTING BUFFER/LINE DRIVER/LINE RECEIVER 


SWITCHING CHARACTERISTICS {Vcc = 5v.Ta = 25ic) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 


fxLH 

Low-level to high-level and high-level to low-level 

output transition time 

Cl = 50pF (Note 4) 



10 


txHL 



1,0 

tpLH 

Low-level to high-level and high-level to low-level 
output propagation time (A — YA, B — YB) 



14 

ns 

tpHL 



14 

fpLZ 

Output disable time from low-level and high-level 

(EA-YA, EB-YB) 

Cl= 5 pF (Note 4) 



18 

ns 




18 

tpZL 

Output enable time to low-level and high-level 
(EA-YA, EB-YB) 

CL = 50pF(Note4) 



mm 

ns 

tpZH 



mm 


SWITCHING CHARACTERISTICS (Vcc = 2~6v la = -4o~+85t) 





Limits 


Symbol 

Parameter 

Test conditions 


25‘C 

-40~ 

-|-85°C 

Unit 




Vcc(V) 

Min 

Typ 

Malt 

Min 

Max 





2,0 



60 


75 


Itlh 

Low-level to high-level and 


4.5 



12 


15 



high-level to low-level 


6.0 



10 


13 

ns 



2.0 



60 


75 

fxHL 

output transition time 


4.5 



12 


15 





6.0 



10 


13 





2.0 



75 


95 


IPLH 

Low-level to high-level and 


4.5 



15 


19 



high-level to low-level 


6.0 



,13 


16 

ns 


output propagation time 


2.0 



75 


95 

IpHL 

(A-YA, B-YB) 


4.5 



15 


19 




Cl= 50pF (Note 4) 

6.0 



13 


16 




2.0 



115 


145 


IpLZ 

Output disable time from 


4.5 



23 


29 



low-level and high-level 


6.0 



20 


25 

ns 



2.0 



115 


145 

tpHZ 

(EA-YA, EB-YB) 


4.5 



23 


29 





6.0 



20 


25 





2.0 



115 


145 


fpZL 

Output enable time to 


4.5 



23 


29 



low-level and high-level 


6.0 



20 


25 

ns 



2.0 



115 


145 

tpZH 

(EA - YA, EB - YB) 


4.5 



23 


29 





6.0 



20 


25 


C, 

Input oapacitance 



- 1 


10 


10 


Co 

Off-state output capacitance 

EA = Voc, EB = Vcc 




15 


15 

pF 

CpD 





43 






Note 3 : CpD is the internal capacitance of the IC calculated from operation supply current under no-load conditions, (per buffer) 
The power dissipated during operation under no-load conditions is calculated using the following formula: 

Pd = CpD • Vcc^ * fj+lcc " Vcc 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC240-1P/FP/DWP 

OCTAL 3-STATE INVERTING BUFFER/LINE DRIVER/LINE RECEIVER 


Note 4 : Test Circuit 


iNPUT Vcc OUTPUT 2XVoh 



^ ^ 

ioND I 

Wr 


RL = 500n 

sw 


Rl = 500 n 


Parameter 

SW 

txLH* Ithl 

tpLH> tpHL 

Open 

tpLZ 

Closed 

tpHZ 

Open 

tpZL 

Closed 

tpZH 

Open 


(1) The pulse generator (PQ) has the foiiowing 
characteristics (10%~90%); tr = 3ns, tf = 3ns 

(2) The capacitance Cl includes stray wiring 
capacitance and the probe input capacitance. 


TIMING DIAGRAM 
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MITSUBISHI HIGH SPEED CMOS 


M74HCT240P/FP/DWP 


OCTAL 3-STATE INVERTING 

BUFFER/LINE DRIVER/LINE RECEIVER WITH LSTTL-COMPATIBLE INPUTS 


DESCRIPTION 

The M74HCT240 is a semiconductor integrated circuit con¬ 
sisting of two blocks of 3-state inverting buffers each with 
four independent circuits that share a common enable 
input. 

FEATURES 

• TTL level input Vjl = 0.8V max V|h = 2. OV min 

• High-fanout 3-state output: (loL=6mA. loH=~6mA) 

• High-speed: 12ns typ. (Cl=50pF, Vcc=5V) 

• Low power dissipation: 20//W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• Capable of driving 15 74LSTTL loads 

• Wide operating temperature range: Ta=— 40'—|-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HCT240 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS240. 

As the inputs are TTL level, the device can be used as a 
level converter from LSTTL to high-speed CMOS. In that 
case, no pull-up resistors are required. 

The M74HCT240 consists of two independent blocks with 
each block containing four buffers. 

When enable input E is low and input A (or B) is low then 
output Y will become high. However, if A (or B) is high then 
Y will become low. 

When E is high then all outputs within the block will be¬ 
come high-impedance state, irrespective of A (or B). 

All eight buffer circuits can be controlled simultaneously by 
connecting EA and EB of the two blocks. 


PIN CONFIGURATION (TOP VIEW) 



- EB enable input 
•^1 OUTPUT 


■ B1 INPUT 


LOGIC DIAGRAM (EACH BUFFER) 

TO OTHER THREE CIRCUITS 



FUNCTION TABLE (Note 1) 


Inputs 

Output 

A, B 


ICQ 

l>- 

l< 

l>- 

L 

L 

H 

H 

L 

L 

X 

H 

Z 


Note 1 : Z : High Impedance 
X : Irrelevant 
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MITSUBISHI HIGH SPEED CMOS 


IVI74HCT240P/FP/DWP 

OCTAL 3-STATE INVERTING 

BUFFER/LINE DRIVER/LINE RECEIVER WITH LSTTL-COMPATIBLE INPUTS 


ABSOLUTE MAXIMUM RATINGS (Ta = —40—|-85‘C, unless otherwise noted) 


Symboi 

Parameter 

Conditions 

Ratings 


Vcc 

Supply voltage 


-0. 5-1-7. 0 

V 

V| 

Input voltage 


-0.5~Vcc+0.5 

V 

Vo 

Output voltage 


-0. 5~Vcc+0.5 

V 


Input protection diode current 

V|<0V 

—20 

mA 

V, > Vcc 

20 

loK 

Output parasitic diode current 

Vo<0V 

—20 

mA 

o 

o 

> 

A 

o 

> 

2C 

lo 

Output current, per output pin 


±35 


Ice 

Supply/GND current 

Vcc, GND 

±75 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 

_ 

Storage temperature range 


-65—FI 50 

“C 


Note 2 : M74HC240FP. Tg = -40—|-75“C and Tg = 75~85°C are derated at -7mW/°C. 

iyi74HC240DWP, Tg = -40—|-80°C and Tg = 80~85°C are derated at -7mW/°C. 


RECOMMENDED OPERATING CONDITIONS (Tg = -40~+85‘C) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 



V 

v. 

Input voltage 

0 



V 

Vo 

Output voltage 

0 


■Z9 

V 

Toor 

Operating temperature range 

-40 



°C 


Input risetime, falltime 

Vcc = 2. OV 

0 


1000 


Vcc = 4.5V 

0 



Vcc = 6.0V 

0 


MSM 


ELECTRICAL CHARACTERISTICS (Vcc = 5V±10%. unless otherwise noted) 






Limits 


Symbol 

Parameter 

Test conditions 

25’C 

-40~ 

-l-85'C 

Unit 





Min 

Typ 

Max 

Min 

Max 


ViH 

High-level input voltage 

Vo = 0.1V 

IIoI=20//A 

2.0 



2.0 


V 

V,u 

Low-level input voltage 

Vcc-0.1V, Vcc 

1 lo 1 = 20 ;uA 

-0.1V 



0.8 


0.8 

V 




loH = —20 /uA 

< 

O 

o 

1 

p 



o 

1 

o 

o 

> 



VoH 

High-level output voltage 

V, = ViL 

loH= -6.0mA, Vcc = 4.5V 

4.18 



4.13 


V 




loH = —7.2mA, Vcc = 5.5V 

5.18 



5.13 






loL ~ 20^A 



0.1 


0.1 


VoL 

Low-level output voltage 

V, = V|H, ViL 

loL = 6.0mA, Vcc = 4.5V 



0.26 


0. 33 





loL=7.2mA,Vcc = 5.5V 



0. 26 


0. 33 


I.H 

High-level input current 

V| = 5.5V 



0.1 


1.0 


l|L 

High-level Input current 

V| = 0V 



-0.1 


-1.0 

loZH 

Off-state high-level output current 

V| = ViH, ViL, Vo 

— Vcc 



0.5 


5.0 

fi/K 

loZL 

Off-State low-level output current 

V| = V|H, VlL, Vo 

= GND 



-0.5 



Ice 

Quiescent supply current 

Vi = Vcc, GND, 

lo = Oyf A 



4.0 



At A 

■^Icc 

Maximum quiescent state supply current 

V| = 2.4V, 0.4V (Note 3) 



2.7 



mA 


Note 3 : Only one input is set at this vaiue and aii others are fixed at Vcc or GND. 
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MITSUBISHI HIGH SPEED CMOS 

M74HCT240P/FP/DWP 

OCTAL 3-STATE INVERTING 

BUFFER/LINE DRIVER/LINE RECEIVER WITH LSTTL-COMPATIBLE INPUTS 


SWITCHING CHARACTERISTICS (Voc = 5 v. Ta = 25c) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

fjLH 

Low-level to high-level and high-level to low-level 

output transition time 

Cl = 50pF (Note 5 ) 



12 

ns 

fxHL 



12 

tpLH 

Low-level to high-level and high-level to low-level 
output propagation time (A — YA, B — YB) 



23 

ns 

tpHL 



23 

tpLZ 

Output disable time from low-level and high-level 
(EA - YA, EB - YB) 

Cl=5pF (Note 5) 



27 


tpHZ 



27 

fpZL 

Output enable time to low-level and high-level 
(EA-YA, EB-YB) 

Cl = 50pF (Note 5) 





fpZH 





SWITCHING CHARACTERISTICS (Vcc = 5 v±io%, Ta = - 4 o~+ 85 c) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

25’C 

-40—|-85°C 

Min 

Typ 

Max 

Min 

Max 

trLH 

Low-level to high-level and high-level 

to low-level output transition time 

Cl = 50pF (Note 5 ) 



12 


15 

ns 

Ithl 



12 


15 

tpLH 

Low-tevel to high-tevel and 

high-level to low-level 

output propagation time 

(A-YA, B-YB) 

Cl = 50pF (Note 5 ) 



23 


29 

ns 

tpHL 



23 


29 

IpLH 

Cl= ISOpF (Note 5 ) 



38 


48 

ns 

tpHL 



38 


48 

tpLZ 

Output disable time from 
low-level and high-level 
(EA - YA, EB - YB) 

Cl = 50pF (Note 5) 



32 


40 

ns 

tpHZ 



32 


40 

IpZL 

Output enable time to low-level 
and high-level 
(EA - YA, EB - YB) 

Cl = 50pF (Note 5) 



32 


40 

ns 

tpZH 



32 


40 

IpZL 

Cl= 150pF (Note 5 ) 



47 


59 

IpZH 



47 


59 

c, 

Input capacitance 




10 


10 J 

PF 

Co 

Off-sate output capacitance 

EA = EB = Vcc 



15 


■31 

Cpo 

Power dissipation capacitance (Note4) 



42 





Note 4 : Cpo is the internal capacitance of the 1C calculated from operation supply current under no-load conditions, (per buffer) 
The power dissipated during operation under no-load conditions is calculated using the following formula: 

Pd = CpD ' Vcc^ ’ fi"l"lco ■ Vcc 


A MITSUBISHI 
ELECTRIC 


2-283 











MITSUBISHI HIGH SPEED CMOS 

IVI74HCT240P/FP/DWP 


OCTAL 3-STATE INVERTING 

BUFFER/LINE DRIVER/LINE RECEIVER WITH LSTTL-COMPATIBLE INPUTS 


Note 5 : Test Circuit 



iNPUT 

Vcc 

OUTPUT 
























MITSUBISHI HIGH SPBED CMOS 

M74HCT240-1P/FP/DWP 

OCTAL 3-STATE INVERTING BUFFER/LINE DRIVER/ 
LINE RECEIVER WITH LSTTL-COMPATIBLE INPUTS 


DESCRIPTION 

The M74HCT240-1 is a semiconductor integrated circuit 
consisting of two biocks of 3-state inverting buffers each 
with four independent circuits that share a common enable 
input. 

FEATURES 

• TTL ievei input V|l = 0.8V max V|h = 2. OV min 

• High-fanout 3-state output: (loL=24mA, ioH=~24mA) 

• High-speed: 9ns typ. (Cl=50pF, Vcc=5V) 

• Low power dissipation: 25yuW/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• Capabie of driving 60 74LSTTL ioads 

• Wide operating temperature range: Ta=—40—|-85°C 

APPLICATION 

Generai purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of siiicon gate technoiogy aiiows the M74HCT240-1 to 
maintain the iow power dissipation and high noise margin 
characteristics of the standard CMOS iogic 4000B series 
whiie giving high-speed performance equivaient to the 
74LS240. 

The circuit is designed to suppress the increased switching 
noise that normaiiy occurs at high output currents. 

As the inputs are TTL ievei, the device can be used as a 
ievei converter from LSTTL to high-speed CMOS, in that 
case, no puil-up resistors are required. 

The M74HCT240-1 consists of two independent blocks with 
each biock containing four buffers. 

When enabie input E is iow and input A (or B) is iow then 
output Y wiii become high. However, if A (or B) is high then 
Y wiii become iow. 

When E is high then ali outputs within the biock will be¬ 
come high-impedance state, irrespective of A (or B). 

Aii eight buffer circuits can be controiied simuitaneously by 
connecting EA and EB of the two blocks. 


PIN CONFIGURATION (TOP VIEW) 


ENABLE INPUT EA -► 

INPUT A1 -► 

OUTPUT yB4 — 

INPUT a2 -► 

OUTPUT yB3 ••_ 

INPUT a3 — 

OUTPUT YB2«- 
INPUT A4 -► 

OUTPUT YBI 
GND 

20P4 

Outline 20P2N 
20P2V 



ENABLE INPUT 
OUTPUT 
INPUT 
OUTPUT 
INPUT 
OUTPUT 
INPUT 
OUTPUT 
INPUT 


LOGIC DIAGRAM (EACH BUFFER) 

TO OTHER THREE CIRCUITS 

A 

I 



FUNCTION TABLE (Note 1) 


I Inputs I 

Output 

A, B 

ml 

>l 

ml 

ml 

YA, YB 

L 

L 

H 

H 

L 

L 

X ' 

H 

Z 


Note 1 : Z : High Impedance 
X : Irrelevant 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HCT240-1P/FP/DWP 

OCTAL 3-STATE INVERTING BUFFER/LINE DRIVER/ 
LINE RECEIVER WITH LSTTL-COMPATIBLE INPUTS 


ABSOLUTE MAXIMUM RATINGS (Ta = —40—I-851C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0.5—1-7, 0 

V 

V, 

Input voltage 


-0. 5~Vcc+0. 5 

V 

Vo 

Output voltage 


—0.5~Vcc+0.5 

V 


Input protection diode current 

V|<0V 

-20 

mA 

V, > Vcc 

20 

•ok 

Output parasitic diode current 

Vo < OV 

-20 

mA 

Vo > Vcc 

20 

lo 

Output current, per output pin 


±50 

mA 

Ice 

Supply/GND current 

Vcc, gnd 

±200 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 

Tstg 

Storage temperature range 


-65—1-150 

°C 


Note 2 : M74HC240-1FP, Ta =-40~+75’C and Tg = 75~85t are derated at-7mW/'C. 

M74HC240-1DWP, Tg = -40~+80'C and Tg = 80~85T: are derated at -7mW/r. 


RECOMMENDED OPERATING CONDITIONS (Tg = -40~'+85r) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 




V 

V, 

Input voltage 

0 



V 

Vo 

Output voltage 

0 



V 

Toor 

Ambient operating temperature 

-40 


-F85 

”C 

fr, If 

Input risetime, falltime 

Vcc = 4.5V 

0 


25 

ns/V 

Vcc = 5.5V 

0 


15 


ELECTRICAL CHARACTERISTICS (Vcc = 5V±10%, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 


25t 

-40 — l-85'C 

Unit 

Min 

Typ 

Max 

Min 


V,H 

High-level input voltage 

Vo = 0. IV 

IIoI=20/uA 

2.0 



2.0 


V 

ViL 

Low-level input voltage 

Vo = 0.1V, Vcc-O.lV 
llol =20 a/A 



0.8 


0.8 

V 

VoH 

High-level output voltage 

V, = V,L 

loH — —20AiA 

< 

0 

0 

1 

p 



< 

0 

0 

1 

p 



loH = -24mA, Vcc = 4.5V 

3.98 





VoL 

Low-level output voltage 

Vi=V,H, ViL 

Iql “ 20//A 



0.1 


0.1 

V 

loL = 24mA, Vcc = 4.5V 





0.5 

IlH 







1.0 


IlL 


V| = GND 






loZH 

Off-state high-level output current 

V| = V|H, ViL, Vo = Vcc 



0.5 


5.0 

uA 


Off-state low-level output current 

V| = V|H, V,u, Vo = GND 



-0.5 


-5.0 

Ice 

Quiescent supply current 

Vi = Vcc, QND, lo = 0//A 



5.0 


50.0 

UA 

■^Icc 

Maximum quiescent supply current 

V| = 2.4V, 0.4V (Note 3) 





2.9 

mam 


Note 3 ; Only one input is set at this value and all other inputs are fixed at Vcc or GND. 
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MITSUBISHI HIGH SPEED CMOS 


IVI74HCT240-1P/FP/DWP 

OCTAL 3-STATE INVERTING BUFFER/LINE DRIVER/ 
LINE RECEIVER WITH LSTTL-COMPATIBLE INPUTS 


SWITCHING CHARACTERISTICS (Vcc = 5v, Ta = 2510) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

tTLH 

Low-level to high-level and high-level to low-level 




10 

ns 

Ithl 

output transition time 

Cl = 50pF (Notes) 



10 

tpLH 

Low-ievel to high-ievel and high-level to low-level 



14 

ns 

tpHU 

output propagation time (A — YA, B — YB) 




14 

tpLZ 

Output disabie time from low-level and high-level 

Cl = SpF (Notes) 



18 

ns 

fpHZ 

(EA-YA, EB-YB) 



18 

tpZL 

Output enable time to low-level and high-level 

Cl = S0pF (Notes) 



21 

ns 

tpZH 

(EA-YA, li-YB) 



21 


SWITCHING CHARACTERISTICS (Vcc = 5V±10%. Ta = -40~+85”C) 


Symbol 

Parameter 

Test conditions 

Limits 


2St 

-40—l-SSC 

Min 

Typ 

Max 

Min 

Max 

Itlh 

Low-level to high-level and 
high-level to low-level 
•output transition time 

Cl = 50pF (Notes) 



12 


15 


txHL 



12 


15 

tpLH 

Low-level to high-level and 

output propagation time 
(A-YA, B-YB) 



■■ 


19 

ns 

tpHL 



■■ 



tpLZ 

Output disable time from 

low-level and high-level 

(EA - EB - YB) 







tpHZ 



23 



tpZL 

Output enable time to 
low-level and high-level 
(EA - YA, EB - YB) 



23 



ns 

tpZH 



23 


■i 


Input capacitance 




10 


10 

PF 


Off-state output capacitance 

EA = Vcc, EB = Vcc 



15 


15 


Power dissipation capacitance (Note 4) 








Note 4 : Cpo is the internal capacitance of the 1C calculated from operation supply current under no-load conditions, (per buffer) 
The power dissipated during operation under no-load conditions is calculated using the following formula: 

Po = CpD • Vcc^ ■ fi"t"lcc * Vcc 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HCT240-1P/FP/DWP 

OCTAL 3-STATE INVERTING BUFFER/LINE DRIVER/ 
LINE RECEIVER WITH LSTTL-COMPATIBLE INPUTS 


Note 5 : Test Circuit 


INPUT Vcc OUTPUT 2XVo 



Rl = soon 

SW 


Rl = soon 


Parameter 

SW 

txLH* fxML 
tpLHj fpHL 

Open 

tpLZ 

Closed 

tpHZ 

Open 

fpZL 

Closed 

tpZH 

Open 


(1) The pulse generator (PG) has the following 
characteristics (10%~90%); Ir = 3ns, tf = Sns 

(2) The capacitance Cl includes stray wiring 
capacitance and the probe input capacitance. 


TIMING DIAGRAM 




3. OV 

OV 

VoL 

VOH 
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MITSUBISHI HIGH SPEED CMOS 

M74HC241P/FP/DWP 


OCTAL S-STATE NONINVERTING BUFFER/LINE DRIVER/LINE RECEIVER 


DESCRIPTION 

The M74HC241 is a semiconductor integrated circuit con¬ 
sisting of two blocks of 3-state non-inverting buffers each 
with four independent circuits that share a common enable 
input. 

FEATURES 

• High-fanout 3-state output; (loL=6mA, loH=“6niA) 

• High-speed; 10ns typ. (Cl=50pF, Vcc=5V) 

• Low power dissipation; 20A<W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin; 30% of Vcc> min (Vcc=4.5,6V) 

• Capable of driving 15 74LSTTL loads 

• Wide operating voltage range; Vcc=2~6\/ 

• Wide operating temperature range; Ta=—40—|-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC241 to 


PIN CONFIGURATION (TOP VIEW) 


ENABLE INPUT EA -» 
INPUT A1 -► 
OUTPUT YB4 
INPUT A2 -► 
OUTPUT YB3 
INPUT A3 -► 
OUTPUT YB2 «- 
INPUT A4 -► 
OUTPUT YB1 
GND 



• EB ENABLE INPUT 
■YA1 OUTPUT 

■ B4 INPUT 

• YA2 OUTPUT 

• B3 INPUT 

• YA3 OUTPUT 

• B2 INPUT 
■YA4 OUTPUT 

■ B1 INPUT 


20P4 

Outline 20P2N 
20P2V 


FUNCTION TABLE (Note 1) 


maintain the low power dissipation and high noise margin 

Inputs 

Output 

characteristics of the standard CMOS logic 4000B series 

A 

EA 

YA 

while giving high-speed performance equivalent to the 

L 

L 

L 

74LS241. 

H 

L 

H 

The M74HC241 consists of two independent blocks with 

X 

H 

Z 


each block containing four buffers. 

When enable Input EA is low and input A is low then output 
YA will become low. However, if A is high then YA will be- 


Note 1 ; Z ; High impedance 
X ; Irreievant 


come high. Inverted in the other block, a high enable input 

Inputs 

Output 

EB signal causes operation the same as that just described 

B 

EB 

YB 

with input B signal output at YB. 

L 

H 

L 

When EA is high or EB is low then all Y within the block will 

H 

H 

H 

become high-impedance state, irrespective of A or B. 

X 

L 

Z 


LOGIC DIAGRAM (EACH BUFFER) 


TO OTHER THREE CiRCUITS 

I 


TO OTHER THREE CIRCUITS 

I 


ENABLE INPUT 
EA 




OUTPUT INPUT 

YA B 

[-■>, i 

1 

1 

N.,_ 

ENABLE INPUT 

EB 1 

1 

1 / 1 

1 



OUTPUT 

EB 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC241P/FP/DWP 

OCTAL S-STATE NONINVERTING BUFFER/LINE DRIVER/LINE RECEIVER 


ABSOLUTE MAXIMUM RATINGS (Ta = —40—l-85“C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5—1-7. 0 

V 

V| 

Input voltage 


-0. 5~Vcc+0. 5 

V 

Vo 

Output voltage 


-0. 5~Vcc+0. 5 

V 


Input protection diode current 

V, <0V 

-20 

mA 

V, > Vcc 

20 

1 

loK 

Output parasitic diode current 

Vo<0V 

-20 

mA 

V'o > v'cc 

20 

lo 

Output current per output pin 


±35 


Icc 

Suppiy/GND current 

Vcc, GND 

±75 

mA 

Pd 

Power dissipation. 

(Note 2) 

500 

mW 

Tstg 

Storage temperature range ^ 


-65—1-150 

"C 


Note 2 : M74HC241FP, Tg = -40—|-75"C and Tg = 75~85°C are derated at 

M74HC241DWP, Tg = -40—h80”C and Ta = 80~85''C are derated at -7mW/“C. 


RECOMMENDED OPERATING CONDITIONS da = -4o~+85C) 


Symbol 

Parameter 


Min 

Vcc 

Supply voltage 

2 

V, 

Input voltage 


Vo 

Output voltage 

0 


Operating temperature range 

-40 

1r, If 

Input risetime, falltime 

Vcc = 2. OV 

0 

Vcc = 4.5V 

0 

Vcc = 6. OV 

0 




ELECTRICAL CHARACTERISTICS 


Symbol 

Parameter 

V,H 

High-level input voltage 




Low-level input voltage 


High-level output voltage 


Low-level output voltage 


High-level input current 


Low-level input current 


Off-state high-levei output current Vi = Vihi Vili vq = Vcc 
Off-state low-ievei output current Vi — Vihi Vil. Vq = GND 
Quiescent supply current V| = Vcc, GND, Ip Ou^ 



< 

II 

< 

I 

< 

'oh “ 


iOH — —6. On 
loH ~ 7,8n 

V| = V|H, V,L 

loL = 

loL “ 20/iA 
loL ~ 20//A 


toL = 6.0mA 
loL = 7.8mA 
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MITSUBISHI HIGH SPEED CMOS 

M74HC241P/FP/DWP 

OCTAL 3-STATE NONINVERTING BUFFER/LINE DRIVER/LINE RECEIVER 


SWITCHING CHARACTERISTICS (Vcc = 5 v. Ta = 250 



Parameter 

Test conditions 

Limits 





truH 

Low-level to high-level and high-level to low-level 
output transition time 

CL = 50pF(Note4) 


1 

10 

ns 

txHL 



10 

ns 

tpLH 

Low-level to high-level and high-level to low-level 
output propagation time (A — YA, B — YB) 



20 

ns 

tpHL 



20 

ns 

tpLZ 

Output disable time from low-level and high-level 
(EA - YA, EB - YB) 

Cl= 5 pF (Note 4) 



1^ 


tpHZ 



mm 



Output enable time to low-level and high-level 
(^-YA, EB-yB) 

Cl = SOpF (Note 4) 



28 

ns 

raE 



28 

— 

ns 


SWITCHING CHARACTERISTICS ( Vcc = 2~6v, la = - 4 o ~+85 c) 






Limits 


Symbol 

Parameter 

Test conditions 


25"C 

-40~ 

-f85“C 

Unit 




Vcc(V) 

Min 

Typ 

Max 

Min 

Max 





2.0 



60 


75 


txLH 

Low-level to high-level and 


4.5 



12 


15 

ns 


high-level to low-level 

Cl = SOpF (Note 4) 

6.0 



10 


13 



2.0 



60 


75 


txHL 

output transition time 


4.5 



12 


15 

ns 




6.0 



10 


13 





2.0 



115 


145 


tpLH 



4.5 



23 


29 

ns 



CL = 50pF(Note4) 

6.0 



20 


25 




2.0 



115 


145 


tpHL 

Low-level to high-level and 


4.5 



23 


29 

ns 


high-level to low-level 


6.0 



20 


25 



output propagation time 


2.0 



165 


208 


tpLH 

(A-YA, B-YB) 


4.5 



33 


42 

ns 



Cl= 150pF(Note4) 

6.0 



28 


35 




2.0 



165 


208 


tpHL 



4.5 



33 


42 

ns 




6.0 



28 


35 





2.0 



150 


189 


tpLZ 

Output disable time from 


4.5 



30 


38 

ns 


low-level and high-level 

CL = 50pF(Note4) 

6.0 



26 


32 



2.0 



150 


189 


tpHZ 

(EA-YA, EB-YB) 


4.5 



30 


38 

ns 




6.0 



26 


32 





2.0 



150 


189 


tpZL 



4.5 



30 


38 

ns 



CL = 50pF(Note4) 

6.0 



26 


32 




2.0 



150 


189 


IpZH 

Output enable time to low-level 


4.5 



30 


38 

ns 


and high-level 


6.0 



26 


32 




2.0 



200 


252 


tpZL 

(EA-YA, EB-YB) 


4.5 



40 


50 

ns 



Cl= 150pF(Note4) 

6.0 



34 


43 




2.0 



200 


252 


IpZH 



4.5 



40 


50 

ns 




6.0 



34 


43 


c, 

Input capacitance 





10 


10 

pF 

Co 

Off-state output capacitance 

^=Vcc, EB = GND 




15 


15 

pF 

CpD 

Power dissipation capacitance (Note 3) 




59 




pF 


Note 3 : CpD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions, (per buffer) 
The power dissipated during operation under no-load conditions is calculated using the following formula; 

Pd = CpD • Vcc^ • f|+lcc ■ Vcc 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC241P/FP/DWP 

OCTAL 3-STATE NONINVERTING BUFFER/LINE DRIVER/LINE RECEIVER 


Note 4 ; Test Circuit 


Vcc OUTPUT Vcc 



Ru = Ikn 
SW1 

SW-2 

Rl = ikn 


Parameter 

SW1 

SW2 

txLHi IthL 

tpLH» tpHL 

Open 

Open 

tpLZ 

Closed 

Open 

fpHZ 

Open 

Closed 

tpZL 

Closed 

Oppn 

tpZH 

Open 

Closed 


TIMING DIAGRAM 


(1) The pulse generator (PG) has the following 
characteristics (10% — 90%): tp = Sns, if = 6ns 

(2) The capacitance Cl includes stray wiring 
capacitance and the probe input capacitance. 





ELECTRIC 
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MITSUBISHI HIGH SPEED CMOS 

M74HC241-1P/FP/DWP 

OCTAL 3-STATE NONINVERTING BUFFER/LINE DRIVER/LINE RECEIVER 


DESCRIPTION 

The M74HC241-1 is a semiconductor integrated circuit con¬ 
sisting of two biocks of 3-state non-inverting buffers each 
with four independent circuits that share a common enable 
input. 

FEATURES 

• High-fanout 3-state output: (ioL=24mA, ioH=~24mA) 

• High-speed: 8ns typ. (Cl=50pF, Vcc=5V) 

• Low power dissipation: 25//W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. min (Vcc=4.5, 6V) 

• Capabie of driving 60 74LSTTL Joads 

• Wide operating voitage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40—|-85°C 

APPLICATION 

Generai purpose, for use in industriai and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of siiicon gate technology allows the M74HC241-1 to 
maintain the iow power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
whiie giving high-speed performance equivaient to the 
74LS241. 

The circuit is designed to suppress the increased switching 
noise that normally occurs at high output currents. 

The M74HC241-1 consists of two independent blocks with 


PIN CONFIGURATION (TOP VIEW) 



20P4 

Outline 20P2N 
20P2V 


Vcc 

EB enable input 
YA1 OUTPUT 
B4 INPUT 
YA2 OUTPUT 
B3 INPUT 
YA3 OUTPUT 
B2 INPUT 
YA4 OUTPUT 
B1 INPUT 


each block containing four buffers. 

When enable input EA is low and input A is low then output 
YA will become low. However, if A is high then YA will be¬ 
come high. Inverted in the other block, a high enable input 
EB signal causes operation the same as that just described 
with input B signal output at YB. 

When EA is high or EB is low then all Y within the block will 
become high-impedance state, irrespective of A or B. 


LOGIC DIAGRAM (EACH BUFFER) 





TO OTHER THREE CIRCUITS 

TO OTHER THREE CIRCUITS 

INPUT 

|>H^ 

OUTPUT INPUT 

-O YA B O- 


OUTPUT 
-O EB 

ENABLE INPUT 

cK fSo 

ENABLE INPUT 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC241-IP/FP/DWP 

OCTAL 3-STATE NONINVERTING BUFFER/LINE DRIVER/LINE RECEIVER 


FUNCTION TABLE (Note 1) 


Inputs 



Note 1 : Z : High impedance 
X : Irrelevant 

ABSOLUTE MAXIMUM RATINGS (Ta = —40—|-85°C, unless otherwise noted) 


Parameter 

Supply voltage 


Input voltage 


Output voltage 


Vi < OV 

liK Input protection diode current - 

, V| > Vcc 


Vo < OV 

OK Output parasitic diode current - 

_ Vq > Vcc _ 

Output current per output pin 


Supply/GND current Vcc< GND 


Pd I Power dissipation __ | (Note 2) _ 

Storage temperature range 


Note 2 : M74HC241-1FP, Ta = -40~+75°C and Ta = 75~85”C are derated at -TmW/t:. 

M74HC241-1DWP, Tg = -40~+80“C and Tg = 80~85°C are derated at -7mW/‘C. 


Ratings 

Unit 

-0. 5-4-7. 0 

V 

-0. 5—Vcc+0.5 

V 

—0. S-^-Vcc+O" 5 

V 

-20 

mA 

20 

-20 

mA 

20 

±50 

mA 

±200 

mA 

500 

mW 


RECOMMENDED OPERATING CONDITIONS da =- 4 o~+ 85 c) 


Symbol 


Vcc I Supply voltage 


V| I Input voltage 


Output voltage 


Ambient operating temperature 


Limits 

Min I Typ I Max 


2 




ELECTRICAL CHARACTERISTICS 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC241-1P/FP/DWP 

OCTAL 3-STATE NONINVERTING BUFFER/LINE DRIVER/LINE RECEIVER 


SWITCHING CHARACTERISTICS (Vco = 5v, Ta = 25 c) 



Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

txLH 

Low-level to high-level and high-level to low-level 
output transition time - 

CL = 50pF(Note4) 



10 

ns 

txHL 



10 

tpLH 

Low-level to high-level and high-level to low-level 
output propagation time (A — YA, B — YB) 



16 

ns 

tpHL 



16 

tpLZ 

Output disable time from low-level and high-level 
(EA - YA, EB - YB) 

Cl= 5pF(Note4) 



18 

ns 

tpHZ 



18 

tpZL 

Output enable time to low-level and high-level 
(EA-YA, EB-YB) 

Cl= 50pF(Note4) 



21 

ns 

tpZH 



21 


SWITCHING CHARACTERISTICS (Vcc = 2 ~ 6 v. la = -4o~+85c) 




Note 3 : CpD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions, (per buffer) 
The power dissipated during operation under no-load conditions is calculated using the following formula: 

Pd = CpD • Vcc^ ' f|H"lcc ' Vcc 
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MITSUBISHI HIGH SPEED CMOS 


M74HCT241P/FP/DWP 

OCTAL 3-STATE NONINVERTING 

BUFFER/LINE DRIVER/LINE RECEIVER WITH LSTTL-COMPATIBLE INPUTS 


DESCRIPTION 

The M74HCT241 is a semiconductor integrated circuit con¬ 
sisting of two blocks of 3-state noninverting buffers each 
with four independent circuits that share a common enable 
input. 

FEATURES 

• TTL level input V|l= 0.8V max V|h= 2.0V min 

• High-fanout 3-state output; (loL=6mA, loH=“6mA) 

• High-speed: 13ns typ. (Cl=50pF, Vcc=5V) 

• Low power dissipation: 20/iW/package, max 
(Vcc=5V, Ta=25'’C, quiescent state) 

• Capable of driving 15 74LSTTL loads 

• Wide operating temperature range: Ta=—40 —|-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HCT241 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS241. 

As the inputs are TTL level, the device can be used as a 
level converter from LSTTL to high-speed CMOS. In that 
case, no pull-up resistors are required. 

The M74HCT241 consists of two independent blocks with 
each block containging four buffers. 


PIN CONFIGURATION (TOP VIEW) 


ENABLE INPUT EA -► 

INPUT A1 -► 

OUTPUT YB4-^ 

INPUT A2 -* 

OUTPUT YB3 — 

INPUT A3 -► 

OUTPUT YB2'^ 

INPUT A4 -► 

OUTPUT YB1 *- 
GND 

20P4 

Outline 20P2N 
20P2V 



ENABLE INPUT 

OUTPUT 

INPUT 

OUTPUT 

INPUT 

OUTPUT 

INPUT 

OUTPUT 

INPUT 


When enable input EA is low and input A is low then output 
YA will become low. However, if A is high then YA will be¬ 
come high. Inverted in the other block, a high enable input 
EB signal causes operation the same as that just described 
with input B signal output at YB. 

When EA is high or EB is low then all Y within the block will 
become high-impedance state, irrespective of A or B. 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HCT241P/FP/DWP 

OCTAL 3-STATE NONINVERTING 

BUFFER/LINE DRIVER/LINE RECEIVER WITH LSTTL-COMPATIBLE INPUTS 


FUNCTION TABLE (Note 1) 



Note 1 : Z : High impedance 


X ; Irrelevant 


ABSOLUTE MAXIMUM RATINGS (Ta = —40~+85”’C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0.5~+7.0 

V 

V| 

Input voltage 


-0.5~Vcc+0.5 

V 

Vo ^ 

Output voltage 


-0. 5~Vcc+0. 5 

V 


Input protection diode current 

V| < OV 

-20 

mA 

V, > Vcc 

20 

ijHQim 

Output parasitic diode current 

Vo < OV 

-20 

IQ 

Vo > Vcc 

20 

lo 

Output current per output pin 


±35 

^029 

Icc 

Supply/GND current 

Vcc, GND 

±75 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 

BHSB— 

Storage temperature range 


-65—hi 50 

•c 


Note 2 : M74HCT241FP, Ta = -40—|-75°C and Tg = 75~85°C are derated at -7mW/"C. 

M74HCT241DWP, Ta = “40—|-80“C and Tg = 80~85°C are derated at -7mW/t. 



ELECTRICAL CHARACTERISTICS (Vcc = 5V±10%, unless otherwise noted) 



Note 3 : Only one input is set at this value and all other inputs are fixed at Vcc or GND, 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HCT241P/FP/DWP 


OCTAL 3-STATE NONINVERTING 

BUFFER/LINE DRIVER/LINE RECEIVER WITH LSTTL-COMPATIBLE INPUTS 


SWITCHING CHARACTERISTICS (Vcc = bv, Ta = 25c) 



Parameter 

Test conditions 

1 Limits 





trLH 

Low-level to high-level and high-level to low-level 

output transition time 

Cl = 50pF (Notes) 



12 

ns 

Ithl 



12 

ns 

tpLH 

Low-level to high-level and high-level to low-level 
output propagation time (A — YA, B —YB) 




ns 





ns 

tpLZ 

Output disable time from low-level and high-level 
(EA - YA, EB - YB) 

Cl= 5 pF (Notes) 



27 

ns 

tpHZ 



27 

ns 

tpZL 

Output enable time to low-level and high-level 

(EA-YA, EB-YB) 

Cl = S0pF (Notes) 



32 

ns 

tpZH 




ns 


SWITCHING CHARACTERISTICS (Vcc = 2~6v, Ta = - 40 ~+ 85 c) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

2St 

-40~-|-85“C 

Min 

Typ 

Max 

Min 

Max 

Itlh 

Low-level to high-level and 
high-level to low-level 
output transition time 

CL = S0pF(Note5) 



12 


15 

ns 

^THL 



12 


15 

ns 

tpLH 

Low-level to high-level and 

high-level to low-level 

output propagation time 

(A-YA, B-YB) 

Cl = S0pF( Notes) 



25 


32 

ns 

tpHL 



25 


32 

ns 

fpLH 

Cl= lS0pF( Notes) 



40 


51 

ns 

tpHL 



40 


51 

ns 

tpi-z 

Output disable time from 
low-level and high-level 
(EA —YA, EB —YB) 

Cl = S0pF (Notes) 



32 


40 

ns 

tpHZ 



32 


40 

ns 

tpZL 

Output enable time to low-level 
and high-level 
(EA-YA, EB^YB) 

CL = 50pF(Note5) 



32 


40 

ns 

tpZH 



32 


40 

ns 

tpZL 

Cl= lS0pF( Notes) 



47 


59 

ns 

tpZH 



47 


59 

ns 

c, 

Input capacitance 


mil 


10 


10 

pF 

Co 

Off-state output capacitance 



■■■ii 

15 


15 

pF 

Cpo 

Power dissipation capacitance (Note 4) 



44 




pF 


Note 4 : CpD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions, (per buffer) 
The power dissipated during operation under no-load conditions is calculated using the following formula: 

Pd = CpD • Vcc^ ’ fi+lcc ■ Vcc 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HCT241P/FP/DWP 


OCTAL 3-STATE NONINVERTING 

BUFFER/LINE DRIVER/LINE RECEIVER WITH LSTTL-COMPATIBLE INPUTS 








l»^ Soine 




MITSUBISHI HIGH SPEED CMOS 

M74HCT241-1P/FP/DWP 


OCTAL 3-STATE NONINVERTING 

BUFFER/LINE DRIVER/LINE RECEIVER WITH LSTTL-COMPATIBLE INPUTS 


DESCRIPTION 

The M74HCT241-1 is a semiconductor integrated circuit 
consisting of two biocks of 3-state noninverting buffers each 
with four independent circuits that share a common enable 
input. 

FEATURES 

• TTL ievei input Vil=0.8V max Vih=2.0V min 

• High-fanout 3-state output: (loL=24mA, ioH=~24mA) 

• High-speed: 10ns typ. (Cl=50pF, Vcc=5V) 

• Low power dissipation: 25//W/package, max 
(Vcc=5V, Ta=25‘C, quiescent state) 

• Capable of driving 60 74LSTTL loads 

• Wide operating temperature range: Ta=— 40—t-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HCT241-1 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS241. 

The circuit is designed to suppress the increased switching 
noise that normally occurs at high output currents. 

As the inputs are TTL level, the device can be used as a 
level converter from LSTTL to high-speed CMOS. In that 
case, no pull-up resistors are required. 


PIN CONFIGURATION (TOP VIEW) 


ENABLE INPUT EA -* 

INPUT A1 -► 

OUTPUT YB4'^ 

INPUT A2 -► 

OUTPUT YB3 «- 
INPUT A3 
OUTPUT YB2 *- 
INPUT A4 -► 

OUTPUT yBI 
6 ND 

20P4 

Outline 20P2N 
20P2V 


II 

K 

[I 

E 

E 

E 

E 

E 

E 

E 


MR 






Vcc 

^ — EB enable INPUT 
Ts] -► YA1 OUTPUT 
^ B4 INPUT 
fel -► YA2 OUTPUT 
•- B3 INPUT 
T4]-*YA3 output 

^•►-62 INPUT 
^-•YA4 OUTPUT 
•- B1 INPUT 


The M74HCT241-1 consists of two independent blocks with 
each block containging four buffers. 

When enable input EA is low and input A is low then output 
YA will become low. However, if A is high then YA will be¬ 
come high. Inverted in the other block, a high enable input 
EB signal causes operation the same as that just described 
with input B signal output at YB. 

When EA is high or EB is low then all Y within the block will 
become high-impedance state, irrespective of A or B. 


LOGIC DIAGRAM (EACH BUFFER) 





TO OTHER THREE CIRCUITS 

TO OTHER THREE CIRCUITS 

INPUT 


OUTPUT INPUT 

-O YA B O-- 


OUTPUT 
-O YB 

ENABLE INPUT 

JS iSo 

ENABLE INPUT 

rv lN 








▲ 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HCT241-1P/FP/DWP 

OCTAL 3-STATE NONINVERTING 

BUFFER/LINE DRIVER/LINE RECEIVER WITH LSTTL-COMPATIBLE INPUTS 



ABSOLUTE MAXIMUM RATINGS (Ta = —40—|-85°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings . 

Unit 

Vcc 

Supply voltage 


-0.5~+7.0 

V 

V, 

Input voltage 


—0.5—Vcc+0.5 

V 

Vo 

Output voltage 


-0.5~Vcc+0.5 

V 

IlK 

Input protection diode current 

V,<0V 

-20 

mA 

V, > Vcc 

20 


Output parasitic diode current 

Vo<0V 

—20 


Vo > Vcc 

20 

lo 

Output current, per output pin 


±50 

mA 

Ice 

Supply/GND current 

Vcc, GND 

±200 

mA 

Pd 

Power dissipation 

(Note 2) 

500 



Storage temperature range 


-65—1-150 

1 -c 1 


Note 2 ; M74HCT241-1FP. Tg = -40~+751C and Tg = 75~85“C are derated at -7nDW/‘C. 

M74HCT241-1DWP. Ta = -40~+80t and Ta = 80~85'C are derated at -7mW/“C. 


RECOMMENDED OPERATING CONDITIONS (Ta = -40~+85”C) 



ELECTRICAL CHARACTERISTICS (Vcc = 5V±10%, unless otherwise noted) 



Note 3 ■' Only one input is set at this value and all other inputs are fixed at Vcc or GND. 
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MITSUBISHI HIGH SPEED CMOS 

M74HCT241-1P/FP/DWP 


OCTAL 3.STATE NONINVERTING 

BUFFER/LINE DRIVER/LINE RECEIVER WITH LSTTL-COMPATIBLE INPUTS 


SWITCHING CHARACTERISTICS ( Vcc = 5v. Ta = 25 c) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

NIn 

Typ 


fxLH 

Low-level to high-level and high-level to low-level 

output transition time 

Cl = 50pF (Notes) 



10 

ns 

txHL 



10 

fpLH 

Low-level to high-level and high-level to low-level 
output propagation time (A — YA, B — YB) 



16 

ns 

fpHL 



16 

fpLZ 

Output disable time from low-level and high-level 
(EA - YA, EB - YB) 

Cl= SpF (Notes) 



18 

ns 

fpHZ 



18 

tpZL 

Output enable time to low-level and high-level 
(EA-YA, EB-YB) 

Cl = SOpF (Notes) 



21 

ns 

fpZH 



21 


SWITCHING CHARACTERISTICS ( Vcc = 5v±io%. Ta = -40~+85r) 


Symbol 

Parameter 

Test conditions 

Limits 


2S1C 

-40—|-86r 

Min 



Min 

Max 

fjLH 

Low-level to high-level and 
high-level to low-level 
output transition time 

CL = 50pF(Note5) 



12 


15 


fxHL 



12 


15 

tpLH 

Low-level to high-level and 

output propagation time 

(A-YB, B-YB) 



18 



ns 

tpHL 



18 


mm 

fpLZ 

Output disable time from 

low-level and high-level 
(EA - YA, EB - YB) 



23 


29 

ns 




23 



tpZL 

Output enable time to 

low-level and high-level 
(EA - YA, EB - YB) 



23 


29 

ns 




23 


29 

C, 

Input capacitance 




10 


10 

PF 

Co 

Off-state output capacitance 

EA = Vcc. M = Vcc 



15 


15 

CpD 

Power dissipation capacitance (Note 4) 








Note 4 : CpD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions, (per buffer) 
The power dissipated during operation under no-load conditions is calculated using the following formula: 

Pd = CpD • Vcc* * f|"t"lcc * Vcc 


A MITSUBISHI 
ELECTRIC 


2-303 
































































MITSUBISHI HIGH SPEED CMOS 

M74HCT241.1P/FP/DWP 

OCTAL 3-STATE NONINVERTING 

BUFFER/LINE DRIVER/LINE RECEIVER WITH LSTTL-COMPATIBLE INPUTS 
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MITSUBISHI HIGH SPEED CMOS 


M74HC242P/FP/DP 

QUADRUPLE 3-STATE INVERTING BUS TRANSCEIVER 


DESCRIPTION 

The M74HC242 is a semiconductor integrated circuit con¬ 
sisting of four bus transceivers with inverted outputs. 

FEATURES 

• High-fanout 3-state output: (loL=6mA, loH=~6mA) 

• High-speed: 10ns typ. (Cl=50pF, Vcc=5V) 

• Low power dissipation: 20/iW/package, max 
(Vcc=5\/, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. min (Vcc=4.5V, 6V) 

• Capable of driving 15 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40—l-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC242 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS242. 

Two buffers with 3-state inverted outputs have their inputs 
and outputs mutually connected and can be used as buffers 
in both bidirectional. 

The input/output direction is controlled by enable inputs 
EAB and EBA. 

When EAB and EBA are both low, the data ports A will be¬ 
come input terminals and the data ports B will become out¬ 
put terminals. When EAB and EBA are both high, B will be¬ 
come output terminals and A will become output terminals. 
Whichever the case, the inverted signals of the input ter¬ 
minals will appear at the output terminals. When EAB is 
high and EBA is low or when EAB is low and EBA is high, A 
and B will both become high-impedance state and they will 
be separated. 


ABSOLUTE MAXIMUM RATINGS (Ta = ~40—1-85‘C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


—0. 5-1-7. 0 

V 

V, 

Input voltage 


—0. 5—Vec+O- 5 

V 

Vo 

Output voltage 


—0. 5~Vcc~l"0- 5 

V 

IlK 

Input protection diode current 

V, < ov 

-20 

mA 

V, > Vcc 

20 

loK 

Output parasitic diode current 

Vo<0V 

-20 

mA 

Vo > Vcc 

20 

lo 

Output current per output pin 


±35 

mA 

Ice 

Supply/GND current 

Vcc, GND 

±75 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 

mmm 

Storage temperature range 


—65—1-150 

°C 


Note 2 : M74HC242FP, Ta = -40~-|-60°C and Ta = 60~85°C are derated at -emW/r. 

M74HC242DP, Tg = -40—f-SO'C and Tg = 50~85°C are derated at -5mW/r. 


PIN CONFIGURATION (TOP VIEW) 


EAB-m 




■ 


■ 



■ 


1 


az—IT 


A2 B1 

■ 


A3— IT 


A3 B2 

— 


A4 —IT 

•iMn 1 -j 


A4 B3 

B4 

— 

T]—B3 

Q 1 ^ DA 


ENABLE INPUT 


DATA PORTS 


14P4 

Outline 14P2N 

14P2P NC : NO CONNECTION 



Inputs , 

Outputs 

EAB 

EBA 

A 

B 

H 

H 

O 

1 

L 

H 

Z 

z 

H 

L 

z 

z 

L 

L 

1 

o 


Note 1 : : Input terminal 

O : Output terminal (inverted outputs) 
Z : High impedance 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC242P/FP/DP 

QUADRUPLE 3-STATE INVERTING BUS TRANSCEIVER 


RECOMMENDED OPERATING CONDITIONS (Ta= -40~+85X:) 


Supply voltage 


Input voltage 
Output voltage 

Operating temperature range 



Input risetime, faiitime 


Vco = 2. OV 


Vcc = 6. OV 



ELECTRICAL CHARACTERISTICS 



















































MITSUBISHI HIGH SPEED CMOS 

M74HC242P/FP/DP 

QUADRUPLE 3-STATE INVERTING BUS TRANSCEIVER 


SWITCHING CHARACTERISTICS ( Vcc = sv. Ta = 25c) 



Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

•tlh 

Low-level to high-level and high-level to low-level 




10 

ns 

fjHL 

output transition time 

Cl = 50pF (Note 4) 



10 

ns 

tpLH 

Low-level to high-level and high-level to low-level 



18 

ns 

fpHL 

output propagation time (A — B, B — A) 




18 

ns 

tpLZ 

Output disable time from low-level and high-level 

Cl = 5 pF (Note 4) 



25 

ns 

tpHZ 

- A, B, EBA - B, A) 



25 

ns 

fpZL 

Output enable time to low-level and high-level 

Cl= 50pF(Note4) 




ID9lli 

fpZH 

- A, B, EBA - B, A) 






SWITCHING CHARACTERISTICS (Vcc = 2~6v. Ta = - 40 ~+ 85 c) 






Limits 


Symbol 

Parameter 

Test conditions 


25‘C 

-40~ 

4-85”C 

Unit 




Vcc(V) 

Min 

Typ 

Max 

Min 

Max 





2.0 



60 


75 


Itlh 

Low-level to high-level and 


4.5 



12 


15 

ns 


high-level to low-level 

CL = 50pF(Note4) 

6.0 



10 


13 



2.0 



60 


75 


Ithl 

output transition time 


4.5 



12 


15 

ns 




6.0 



10 


13 





2.0 



100 


126 


IpLH 



4.5 



20 


25 

ns 



Cl = 50pF (Note 4) 

6.0 



17 


21 




2.0 



100 


126 


IpHL 

Low-level to high-level and 


4.5 



20 


25 

ns 


high-level to low-level 


6.0 



17 


21 



output propagation time 


2.0 



150- 


189 


IpLH 

(A - B, B-A) 


4.5 



30 


38 

ns 



Cl = 150pF(Note4) 

6.0 



26 


32 




2.0 



150 


189 


tpHL 



4.5 



30 


38 

ns 




6.0 



26 


32 





2.0 



150 


189 


fpLZ 

Output disable time from 


4.5 



30 


38 

ns 


low-level and high-level 

CL = 50pF(Note4) 

6.0 



26 


32 



2.0 



150 


189 


IpHZ 

(EAB - A, B, EBA - B, A) 


4.5 



30 


38 

ns 




6.0 



26 


32 





2.0 



150 


189 


fpZL 



4.5 



30 


38 

ns 



CL = 50pF(Note4) 

6.0 



26 


32 




2.0 



150 


189 


tpZH 

Output enable time to low-level 


4.5 



30 


38 

ns 


and high-level 


6.0 



26 


32 




2.0 



200 


252 


tpZL 

(EAB - A, B, EBA - B, A) 


4.5 



40 


50 

ns 



CL = 150pF(Note4) 

6.0 



34 


43 




2.0 



200 


252 


fpZH 



4.5 



40 


50 

ns 




6.0 



34 


43 


c, 

Input capacitance 





10 


10 

pF 

Co 

Off-state output capacitance 





15 


15 

pF 

Cpo 

Power dissipation capacitance (Note 3) 




58 




pF 


Note 3 : CpD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions, (per transceiver) 
The power dissipated during operation under no-load conditions is calculated using the following formula: 

Pd ~ CpD • Vcc^ ' f|"l"lcc ' Vcc 
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MITSUBISHI HIGH SPEED CMOS 

M74HC242P/FP/DP 

QUADRUPLE 3-STATE INVERTING BUS TRANSCEIVER 


Note 4 : Test Circuit 


INPUT 


Vcc 


OUTPUT 


Vcc 



;Rt = ikn 
SW1 


SW2 
Rl= Ikn 


Parameter 

SW1 

SW2 

trUHj fxHL 

fpLHj fpHL 

Open 

Open 

fpLZ 

Closed 

Open 

tpHZ 

Open 

Closed 

fpZL 

Closed 

Open 

fpZH 

Open 

Closed 


(1) The pulse generator (PG) has the following 
characteristics (105»~30$»): if = 6ns, tf = 6ns 

(2) The capacitance Cl includes stray wiring 
capacitance and the probe input capacitance. 


TIMING DIAGRAM 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC243P/FP/DP 

QUADRUPLE 3-STATE NONINVERTING BUS TRANSCEIVER 


DESCRIPTION 

The M74HC243 is a semiconductor integrated circuit con- 
sistirvg of four bus transceivers with noninverted outputs. 

FEATURFEATURES 

• High-fanout 3-state output: (loL=6niA, ioH=“6mA) 

• High-speed: 12ns typ. (Cl=50pF, Vcc=5V) 

• Low power dissipation: 20//W/package, max 
(Vcc=5\/, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. rnin (\/cc=4.5V, 6V) 

• Capabie of driving 15 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40~-t-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 


PIN CONFIGURATION (TOP VIEW) 


ENABLE INPUT 


EAB — jT 




■ 


■ 

■ 



■ 


1 




A2 B1 

■ 

■ 




A3 B2 

— 


A4-«-^ 

■iMn 1 7 


A4 B3 

B4 

— 



ENABLE INPUT 


^ 14P4 

Outline 14P2N 

14P2P NC : NO CONNECTION 


FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC243 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS243. 

Two buffers with 3-state noninverted outputs have their in¬ 
puts and outputs mutually connected and can be used as 
buffers ia both directions. 

The input/output direction is controlled by enable inputs 
EAB and EBA. 

When EAB and EBA are both low, the data prots A will be¬ 
come input terminals and the data ports B will become out¬ 
put terminals. When EAB and EBA are both high, B will be¬ 
come input terminals and A will become output terminals. 
Whichever the case, the same signals as at the input ter¬ 
minals will appear at the output terminals. When EAB is 
high and EBA is low or when EAB is low and EBA is high, A 
and B will both become hIgh-impedance state and they will 
be separated. 



FUNCTION TABLE (Note 1) 


Inputs 

Data ports 

EAB 

EBA 

A 

B 

H 

H 

O 

1 

L 

H 

z 

Z 

H 

L 

z 

z 

L 

L 

1 

o 


Note 1 : I : Input terminal 
O : Outputs 
Z : High impedance 


ABSOLUTE MAXIMUM RATINGS (Ta = —40—h-SST;, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5~-|-7. 0 

V 

V| 

Input voltage 


-0.5~Vcc+0. 5 

V 

Vo 

Output voltage 


—0. 5 — Vcc+0- 5 

V 

IlK 

Input protection diode current 

Vi < OV 

-20 

mA 

V, > Vcc 

20 

loK 

Output parasitic diode current 

Vo<0V 

-20 

mA 

Vo > Vcc 

20 

lo 

Output current per output pin 


±35 

mA 

Ice 

Supply/GND current 

Vcc, GND 

±75 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 

Tstg 

Storage temperature range 


-65—1-150 

”C 


Note 2 : M74HC243FP, Ta = -40—|-60°C and Tg = 60~85”C are derated at -6mW/°C. 

M74HC243DP. Tg = -40—|-50°C and Tg = 50~85°C are derated at -5mW/°C. 


A MITSUBISHI 
ELECTRIC 


2-309 









MITSUBISHI HIGH SPEED CMOS 

M74HC243P/FP/DP 


QUADRUPLE 3-STATE NONINVERTING BUS TRANSCEIVER 


RECOMMENDED OPERATING CONDITIONS (Ta=-40~+85°C) 


Vcc Supply voltage 


Input voltage 


Vo Output voltage 


Toor Operating temperature range 


Vcc = 2. OV 

tr. tf Input risetime, falltime Vcc = 4.5V 

1 Vcc = 6. OV 



ELECTRICAL CHARACTERISTICS 
























































MITSUBISHI HIGH SPEED CMOS 

IVI74HC243P/FP/DP 

QUADRUPLE 3-STATE NONINVERTING BUS TRANSCEIVER 


SWITCHING CHARACTERISTICS (Vcc = 5 v. la = 25c) 


Symbol 

Parameter 

Test conditions 

Limits 

Di 

Min 

Typ 

Max 

trLH 

Low-level to high-level and high-level to low-level 




10 


Ithl 

output transition time 

Cl = 50pF (Note 4) 



10 

ns 

fpLH 

Low-level to high-level and high-level to low-level 



18 

ns 

tpHL 

output propagation time (A — B, B — A) 




18 

ns 

tpLZ 

Output disable time from low-level and high-level 

Cu= 5pF(Note4) 



iOi 

ns 

tpHZ 

(E^ - A, B, EBA - B, A) 




ns 

fpZL 

Output enable time to low-level and high-level 

Cl= 50pF (Note4) 




ns 

tpZH 

(E^ - A, B, EBA - B, A) 



28 

ns 


SWITCHING CHARACTERISTICS (Vcc = 2~6v, la = - 40 ~+ 85 c) 






Limits 


Symbol 

Parameter 

Test conditions 


25"C 

-40~ 

+851C 





Vcc(V) 

Min 

Typ 

Max 







2.0 



60 


WEB 


trLH 

Low-level to high-level and 


4.5 



12 


■9 



high-level to low-level 

Cl = 50pF (Note 4) 

6.0 



10 


■9 



2.0 



60 


MW 


tTHL 

output transition time 


4.5 



12 


19 





6.0 



10 


■9 





2.0 



100 




fpLH 



4.5 



20 


IB 




Cl = 50pF (Note 4) 

6.0 



17 


HI 




2.0 



Hi 




fpHL 

Low-level to high-level and 


4.5 








high-level to low-level 


6.0 








output propagation time 


2.0 





189 


fpLH 

(A - B, B-A) 


4.5 





38 

ns 



Cl= 150pF(Note4) 

6.0 





32 




2.0 





189 


fpHL 



4.5 





38 

ns 




6.0 





32 





2.0 





189 


tpLZ 

Output disable time from 


4.5 





38 

ns 


low-level and high-level 

Cl = 50pF (Note 4) 

6.0 





32 



2.0 





189 


tpHZ 

(E^ - A, B, EBA - B, A) 


4.5 





38 

ns 




6.0 





32 





2.0 





189 


tpZL 








38 

ns 



Cl = 50pF (Note4) 






32 









189 


tpZH 

Output enable time to low-level 







38 

ns 


and high-level 







32 








IHI^i 


|H 

fpZL 

{E^ - A, B, EBA - B, A) 











Cl = 150pF (Note 4) 



'HI 




im 









WM 

fpZH 



















■99 


Input capacitance 





10 


, 10 

pF 

Co 

Off-state output capacitance 





15 


15 

pF 

CpD 

Power dissipation capacitance (Note 3) 




71 




PF 


Note 3 : CpD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions, (per transceiver) 
The power dissipated during operation under no-load conditions is calculated using the following formula; 

Pd = CpD • Vcc^ ' f]+lcc ■ Vcc 
























MITSUBISHI HIGH SPEED CMOS 

M74HC243P/FP/DP 

QUADRUPLE S-STATE NONINVERTING BUS TRANSCEIVER 


Note 4 : Test Circuit 

iNPUT 


Vcc 


OUTPUT 


Vcc 



;Rl= ikn 
SW1 

SW2 

Rl= Ikfl 


Parameter 

SW1 

SW2 

tTLH) Ithl 

tpLH) tpHL 

Open 

Open 

tpLZ 

Closed 

Open 

tpHZ 

Open 

Closed 

tpZL 

Closed 

Open 

tpZH 

Open 

Closed 


{1)The pulse generator (PG) has the foiiowing 
characteristics (10%~90%): tr = 6ns, tf = 6ns 
(2) The capacitance Cl includes stray wiring 
capacitance and the probe input capacitance. 


TIMING DIAGRAM 
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MITSUBISHI HIGH SPEED CMOS 


M74HC244P/FP/DWP 


OCTAL 3-STATE NONINVERTING BUFFER/LINE DRIVER/LINE RECEIVER 


DESCRIPTION 

The M74HC244 is a semiconductor integrated circuit con¬ 
sisting of two blocks of 3-state non-inverting buffers each 
with four independent circuits that share a common enable 
input. 

FEATURES 

• High-fanout 3-state output: (loL=6mA, Ioh=— 6mA) 

• High-speed: 10ns typ. (Cl=50pF, Vcc=5V) 

• Low power dissipation: 20/zW/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• Capable of driving 15 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40~-|-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC244 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 400,06 series 
while giving high-speed performance equivalent to the 
74LS244. 

The M74HC244 consists of two independent blocks with 
each block containing four buffers. 

When enable input E is low and input A (or B) is low then 
output Y will become low. However, if A (or B) is high then 
Y will become high. 

When E is high then all outputs within the block will be¬ 
come high-impedance state, irrespective of A (or B). 

All eight buffer circuits can be controlled simultaneously by 
connecting EA and EB of the two blocks. 


FUNCTION TABLE (Note 1) 


Inputs 

output 

A, B 

EA, Ib 

m 

>- 

< 

>• 

L 

L 

L 

H 

L 

H 

X 

H 

Z 


Note 1 : Z : High impedance 
X : irreievant 



PIN CONFIGURATION (TOP VIEW) 


: INPUT EA -► 


, „ J. -TsJ-^yai output 

HIT] ♦- B4 INPUT 


GND 


INPUT A1 -►fT' 
OUTPUT YBA^-fT 
INPUT A2 
OUTPUT YB3 ^ 
INPUT A3 -► 
OUTPUT YB2'«-rr 


n 


INPUT A4 -► •*- B2 INPUT 

OUTPUT YB1 ♦- [T-^ -► YA4 OUTPUT 




0^-* YA2 OUTPUT 
B3 INPUT 
{u] -* YA3 OUTPUT 


0 - 


B1 INPUT 


20P4 

Outline 20P2N 
20P2V 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC244P/FP/DWP 

OCTAL 3-STATE NONINVERTING BUFFER/tlNE DRIVER/LINE RECEIVER 


ABSOLUTE MAXIMUM RATINGS (Ta = —40—l-85'C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5—h7. 0 

V 

V| 

Input voltage 


-0.5~Vcc+0.5 

V 

Vo 

Output voltage 


-0.5~Vcc+0.5 

V 

H 

Input protection diode current 

V| < OV 

—20 


V, > Vcc 

20 


Output parasitic diode current 

Vo<0V 

—20 

mA 

Vo > Vcc 

20 

io 

Output current per output pin 


±35 

BSQi 

Ice 

Supply/GND current 

Vecs GND 

±75 

■aai 

Pd 

Power dissipation 

(Note 2) 

500 

mW 

Tstg 

Storage temperature range 


-65—1-150 

”C 


Note 2 : M74HC244FP. Tg = -40—|-75"C and Tg = 75~85°C are derated at -7mW/'C. 

M74HC244DWP, Tg = -40—|-80”C and Tg = 80~85°C are derated at -7mW/“C. 



ELECTRICAL CHARACTERISTICS 


Symbol 

Parameter 

V,H 

High-level input voltage 



High-level input current 


Low-level input current 


Off-state high-level output current Vi = Vih, Vil, Vq = Vcc 
Off-state high-level output current V| = Vih, Vil, Vq = GND 


Quiescent supply current 
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MITSUBISHI HIGH SPEED CMOS 


M74HC244P/FP/DWP 

OCTAL 3-STATE NONINVERTING BUFFER/LINE DRIVER/LINE RECEIVER 


SWITCHING CHARACTERISTICS (Vcc = 5v, Ta = 25c) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

.Max 

txLH 

Low-level to high-level and high-level to low-level 

output transition time 

CL = 50pF(Note4) 



10 

ns 

txHL 



10 

ns 

tpLH 

Low-level to high-level and high-level to low-level 
output propagation time (A — YA, B — YB) 



20 

ns 

fpHL 



20 

ns 

tpLZ 

Output disable time from low-level and high-level 
(^-YA, EB-YB) 

Cl= 5 pF (Note 4) 



25 

ns 

tpHZ 



25 

ns 

tpZL 

Output enable time to low-level and high-level 
(EA-YA, EB-YB) 

Ci. = 50pF(Note4) 



28 

ns 

tpZH 



28 

ns 


SWITCHING CHARACTERISTICS (Vcc = 2~6v, la = -4o~+85c) 






Limits 


Symbol 

Parameter 

Test conditions 


25r 

-40~ 

-f85°C 

Unit 




Vcc(V) 

Min 

Typ 

Max 

Min 

Max 





2.0 



60 


75 


txLH 

Low-level to high-level and 


4.5 



12 


15 

ns 


high-level to low-level 

CL = 50pF(Note4) 

6.0 



10 


13 



2.0 



60 


75 


fxHU 

output transition time 


4.5 



12 


15 

ns 




6.0 



10 


13 





2.0 



115 


145 


tpLH 



4.5 



23 


29 

ns 



Cl = 50pF (Note 4) 

6.0 



20 


25 




2.0 



115 


145 


tpHL 

Low-level to high-level and 


4.5 



23 


29 

ns 


high-level to low-level 


6.0 



20 


25 



output propagation time 


2.0 



165 


208 


tpLH 

(A-YA, B-YB) 


4.5 



33 


42 

ns 



Cl= 150pF(Note4) 

6.0 



28 


35 




2.0 



165 


208 


tpHL 



4.5 



33 


42 

ns 




6.0 



28 


35 





2.0 



150 


189 


fpLZ 

Output disable time from 


4.5 



30 


38 

ns 


low-level and high-level 

Cl = 50pF (Note 4) 

6.0 



26 


32 



2. 0 



150 


189 


tpHZ 

(EA-YA, ^-YB) 


4.5 



30 


38 

ns 




6.0 



26 


32 





2.0 



150 


189 


tpZL 



4.5 



30 


38 

ns 



CL = 50pF(Note4) 

6.0 



26 


32 




2.0 



150 


189 


tpZH 

Output enable time to low-level 


4.5 



30 


38 

ns 


and high-level 


6.0 



26 


32 




2.0 



200 


252 


tpZL 

(EA-YA, EB-YB) 


4.5 



40 


50 

ns 



CL = 150pF(Note4) 

6.0 



34 


43 




2.0 



200 


252 


tpZH 



4.5 



40 


50 

ns 




6.0 



34 


43 


C, 

Input capacitance 





10 


10 

pF 

Co 

Off-state output capacitance 

^ = Vcc, EB = Vcc 




15 


15 

pF 


Power dissipation capacitance (Note 3) 




57 




pF 


Note 3 ; CpD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions, (per buffer) 
The power dissipated during operation under no-ioad conditions is calculated using the following formula: 

Pq = CpD • Vcc^ ■ fi+lcc ■ Vcc 
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MITSUBISHI HIGH SPEED CMOS 

M74HC244P/FP/DWP 

OCTAl 3-StATE NONINVERTING BUFFER/LINE DRIVER/LINE RECEIVER 


Note 4 : Test Circuit 


Vcc OUTPUT Vcc 



rM IT 


UU 1 




:RL = 1kn 
' SW1 


' SW2 
Rl = ikn 


Parameter 



fTLH< ItHL 

fpLH)fpHL 

Open 

Open 

tpLZ 

Closed 

Open 

tpHZ 

Open 


tpZL 


tpZH 

Open 

Closed 


(1) The pulse generator (PG) has the following 
characteristics {10%~90%); tr = 6ns, tf = 6ns 

(2) The capacitance Cl includes stray wiring 
capacitance and the probe input capacitance. 


TIMING DIAGRAM 



90% Vo 
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MITSUBISHI HIGH SPEED CMOS 

M74HC244-1P/FP/DWP 

OCTAL 3-STATE NONINVERTING BUFFER/LINE DRIVER/LINE RECEIVER 


DESCRIPTION 

The M74HC244-1 is a semiconductor integrated circuit con¬ 
sisting of two blocks of 3-state non-inverting buffers each 
with four independent circuits that share a common enable 
input. 

FEATURES 

• High-fanout 3-state output: (loL=24mA, loH=“'24mA) 

• High-speed: 8ns typ. (Cl=50pF, Vcc=5V) 

• Low power dissipation: 25A<W/package. max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. min (Vcc=4.5V, 6V) 

• Capable of driving 60 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40—|-85”C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC244-1 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
, 74LS244. 

The circuit is designed to suppress the increased switching 
noise that normally occurs at high output currents. 

The M74HC244-1 consists of two independent blocks with 
each block containing four buffers. 

When enable input E is low and input A (or B) is low then 
output Y will become low. However, if A (or B) is high then 
Y will become high. 

When E is high then all outputs within the block will be¬ 
come high-impedance state, irrespective of A (or B). 

All eight buffer circuits can be controlled simultaneously by 
connecting EA and EB of the two blocks. 


PIN CONFIGURATION (TOP VIEW) 


ENABLE INPUT EA-► [T <(>- Vcc 

INPUT A1 — EB ENABLE INPUT 


INPUT A2 -► [T 


OUTPUT YB3«-[5J 
INPUT A3 
OUTPUT YB2—rr| 

INPUT A4 

OUTPUT YB1 —rr 
GND pi? 


-\J- 


OUTPUT YBA—pr-. '-IV^—YA1 OUTPUT 

- ^ ^ — B4 INPUT 

lei -► YA2 OUTPUT 
Ts] *- B3 INPUT 


-1 -^ -► YA3 OUTPUT 

ra _ B2 input 


] Til YA4 OUTPUT 

'-^ TT] *- B1 INPUT 


20P4 

Outline 20P2N 
20P2V 


LOGIC DIAGRAM (EACH BUFFER) 

TO OTHER THREE CiRCUiTS 

ToTb o — 

OUTPUT 
_^OR YB 

ENABLEiNPUT 

EAOREB ^ ^ 





FUNCTION TABLE (Note 1) 


inputs 

output 

A, B 

mi 

>1 

ml 

cdI 

YA, YB 

L 

L 

L 

H 

L 

H 

X 

H 

Z 


Note 1 : Z : High impedance 
X : irreievant 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC244-1P/FP/DWP 

OCTAL 3.STATE NONINVERTING BUFFER/LINE DRIVER/LINE RECEIVER 


ABSOLUTE MAXIMUM RATINGS da = —40~+85"C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 


Vcc 

Supply voltage 


-0.5—H7.0 

V 

Vi 

Input voltage 


—0. 5—Vcc"P0. 5 

V 

Vo 

Output voltage 


—0.5—Vcc~t-0- 5 

V 

D1 

Input protection diode current 

V|<0V 

-20 

mA 

V,>Vcc 

20 

loK 

Output parasitic diode current 

Vo<0V 

-20 

mA 

Vo > Vcc 

20 

lo 

Output current, per cutput pin 


±50 


Ice 

Supply/GND current 




Pd 

Power dissipation 

(Note 2) 

500 

mW 

Tstg 

Storage temperature range 


-65—HI 50 

'C 


Note 2 ; M74HC244-1FP, Tg = -40—|-75t and Tg = 75~85”C are derated at -7mW/“C. 

M74HC244-1DWP, Tg = -40—|-80°C and Tg = 80~85°C are derated at -7mW/‘C. 



ELECTRICAL CHARACTERISTICS 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC244-1P/FP/DWP 

OCTAL 3-STATE NONINVERTING BUFFER/LINE DRIVER/LINE RECEIVER 


SWITCHING CHARACTERISTICS ( Vcc = sv. Ta = 25 c) 


Symbol 

Parameter 

Test conditions 

. Limits 

Unit 


Typ 

Max 

Itlh 

Low-level to high-level and high-level to low-level 

output transition time 

Cu = 50pF (Note 4) 



10 

ns 

fxHL 



10 

ns 

fpLH 

Low-level to high-level and high-level to low-level 
output propagation time (A — YA, B — YB) 



16 

ns 

tpHL 



16 

ns 

fpLZ 

Output disable time from low-level and high-level 
(^-YA, EB-YB) 

Cl= 5pF (Note 4) 



18 

ns 

tpHZ 



18 

ns 

tpZL 

Output enable time to low-level and high-level 

(EA-YA, EB-YB) 

Ci. = 50pF (Note 4) 




ns 

fpZH 



23 

ns 


SWITCHING CHARACTERISTICS (Vcc = 2~6v. la = -40~+85C) 





Limits 


Symbol 

Parameter 

Test conditions 


25‘C- 

-40~ 

-1-85C 

Unit 




Vcc(V) 

Min 

Typ 

Max 

Min 

Max 





2.0 



60 


75 


tyuH 

Low-level to high-level and 


4.5 



12 


15 



high-level to low-level 


6.0 



10 


13 

ns 

■* 


2.0 



60 


75 

fxHL 

output transition time 


4.5 



12 


15 





6.0 



10 


13 





2.0 



90 


115 


fpLH 

Low-level to high-level and 


4.5 



18 


23 



high-level to low-level 


6.0 



15 


20 

ns 


output propagation time 


2.0 



90 


115 

fpHL 

(A-YA, B-YB) 


4.5 



18 


23 




CL = 50pF(Note4) 

6.0 



15 


20 




2.0 



115 


145 


tpLZ 

Output disable time from 


4.5 



23 


29 



low-level and high-level 


6.0 



20 


25 

ns 



2.0 



115 


145 

fpHZ 

(EA-YA, EB-YB) 


4.5 



23 


29 





6.0 



20 


25 





2.0 



115 


145 


IpZL 

, Output enable time to 


4.5 



23 


29 



low-level and high-level 


6.0 



20 


25 

ns 



2.0 



115 


145 

fpZH 

(EA — YA, EB — YB) 


4.5 



23 


29 





6.0 



20 


25 


c, 

Input capacitance 





10 


10 


Co 

Off-state output capacitance 

EA = Voc, EB = GND 




15 


15 

PF 

CpD 

Power dissipation capacitance (Note 3) 




43 






Note 3 : CpD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions, (per buffer) 
The power dissipated during operation under no-load conditions is calculated using the following formula: 

Pd = CpD * Vcc^ ■ fi+lco ' Vcc 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC244-1P/FP/DWP 


OCTAL 3-STATE NQNINVERTING BUFFER/LINE DRIVER/LINE RECEIVER 


Vcc OUTPUT 2 XVoh 


Parameter 

SW 

trLH) ttHL 
tpuHj tpHL 

Open 

tpLZ 

Closed 

tpHZ 

Open 

tpZL 

Closed 

tpZH 

Open 




















MITSUBISHI HIGH SPEED CMOS 

M74HCT244P/FP/DWP 

OCTAL 3-STATE NONINVERTING 

BUFFER/LINE DRIVER/LINE RECEIVER WITH LSTTL-COMPATIBLE INPUTS 


DESCRIPTION 

The M74HCT244 is a semiconductor integrated circuit con¬ 
sisting of two blocks of 3-state non-invering buffers each 
with four independent circuits that share a common enable 
input. 

FEATURES 

• TTL level inputs V(l= 0.8V max, V|h= 2.0V min 

• High-fanout 3-state output; (loL=6mA, loH=~6nriA) 

• High-speed: 13ns typ. (Cl=50pF, Vcc^SV) 

• Low power dissipation: 20;uW/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• Capable of driving 15 74LSTTL loads 

• Wide operating voltage range: \/cc=2~6V 

• Wide operating temperature range: Ta=— 40^—1-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HCT244 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS244. 

As the inputs are TTL level, the device can be used as a 
level converter from LSTTL to high-speed. COMS. In that 
case, no pull-up resistros are required. 

The M74HCT244 consists of two independent blocks with 
each block containing four buffers. 

When enable input E is low and input A (or B) is low then 
output Y will become low. However, if A (or B) is high then 
Y will become high. 

When E is high then all outputs within the block will be¬ 
come high-impedance state, irrespective of A (or B). 

All eight buffer circuits can be controlled simultaneously by 
connecting EA and EB of the two blocks. 


PIN CONFIGURATION (TOP VIEW) 


•N-r 

enable INPUT — - 2^ Vcc 

INPUT At — [T -(>— y I -^ Ti] •- EB ENABLE INPUT 

/Dil -_I Q - N- lol_ 


OUTPUT YBA—irl 


GND [Ty 


| y - T?| -» YA1 OUTPUT 

INPUT A2 — ^-t>—V —input 

OUTPUT YB3— ^- k - j6]-«-YA2 OUTPUT 

INPUT A3 — ^ V jU ♦- B3 INPUT 

OUTPUT YB2 — ^ --V --♦ YA3 OUTPUT 

INPUT A4 — B2 INPUT 


OUTPUT YB1 — m -\ T {Til -► YA4 OUTPUT 




m- 


■ B1 INPUT 


20P4 

Outline 20P2N 
20P2V 



FUNCTION TABLE (Note 1) 


1 Inputs I 

Output 

A, B 

ml 

>1 

ml 

ml 

YA, YB 

L 

L 

L 

H 

L 

H 

X 

H 

Z 


Note 1 : Z : High impedance 
X : Irreievant 






MITSUBISHI HIGH SPEED CMOS 

M74HCT244P/FP/DWP 


OCTAL 3.STATE NONINVERTING 

BUFFER/LINE DRIVER/LINE RECEIVER WITH LStTL-COMPATIBLE INPUTS 


ABSOLUTE MAXIMUM RATINGS (Ta = —40—l-OS'C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5—1-7. 0 

V 

V, 

Input voltage 


-0.5~Vcc+0.5 

V 

Vo 

Output voltage 


-0. 5~Vcc+0. 5 

V 

D1 

Input protection diode current 

Vi < OV 

-20 


Vi > Vcc 

20 

n 

Output parasitic diode current 

Vo<0V 

-20 

mA 

Vo > Vcc 

20 

lo 

Output current per output pin 


±35 

mA 

Ice 

Supply/GND current 

Vcc, GND 

±75 

mA 

Pd 

Power dissipation 

(Note 2) 

. 500 

mW 

Tstg 

Storage temperature range 


-65—1-150 

°C 


Note 2 ; M74HCT244FP. Ta = -40—|-75°C and Ta = 75~85”C are derated at -7mW/1C. 

M74HCT244DWP, Ta = -40—|-80"C and Tg = 80~85°C are derated at -7mW/°C. 


RECOMMENDED OPERATING CONDITIONS da = - 40 ~+ 85 c) 


Symbol 

Parameter 

Limits 


Min 



Vcc 

Supply voltage 

4.5 



V 

V, 

Input voltage 




V 

Vo 

Output voltage 

0 


■Si 

V 

Toor 

Operating temperature range 

-40 


■ESI 

°C 

■!ami 

Input risetime, falltime 

0 


500 

ns 


ELECTRICAL CHARACTERISTICS (Vcc = 5V±10%, unless otherwise noted) 






Limits 


Symbol 

Parameter 

Test conditions 

25t 

-40~ 

+85‘C 

Unit 





Min 

Typ 

Max 

Min 

.Max 


VlH 

High-level input voltage 

Vo = Vcc-O.lV 

1 lo 1 = 20//A 

2.0 



2.0 


D 

H 

Low-level input voltage 

Vo = 0.1V, Vcc 
llol =20//A 

-0.1V 






D 




loH “ —20 mA 





n 



High-level output voltage 

V| = V|H, ViL 

loH = -6.0mA, Vcc = 4.5V 

4.18 





V 




loH=-7.2mA, Vcc = 5.5V 

5.18 



■SBSm 






loL ~ 20//A 



0.1 


0.1 



Low-level output voltage 

Vi = ViL 

lou = 6.0mA, Vcc = 4.5V 










loL = 7.2mA, Vcc = 5.5V 







l|H 

High-level input current 

< 

II 

< 






IQII 

IlL 

Low-level input current 

Vi = GND 



-0.1 


-1.0 


loZH 

Off-state high-level output current 

V, = V,H, ViL, Vo = Vcc 






.A 

•OZL 

Off-state low-level output current 

Vi = V|H, ViL, Vo = GND 



-0.5 


-5.0 


Icc 

Quiescent supply current 

Vi = Vcc, GND, 

lo = 0//A 





40.0 


4^ Ice 

Maximum quiescent supply current 

Vi = 2.4V, 0.4V (Note 3), Io = 0mA 



2.7 


2.9 



Note 3 : Only one input is set at this value and all other inputs are fixed at Vcc or GND. 
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MITSUBISHI HIGH SPEED CMOS 


IVI74HCT244P/FP/DWP 

OCTAL 3-STATE NONINVERTING 

BUFFER/LINE DRIVER/LINE RECEIVER WITH LSTTL-COMPATIBLE INPUTS 


SWITCHING CHARACTERISTICS ( Vcc = 5v. la = 25 c) 


Symbol 

Parameter 

Test conditions 

Limits 


— 



truH 

Low-level to high-level and high-level to low-level 






^THL 

output transition time 

Cu = 50pF(Note5) 



12 


tpLH 

Low-level to high-level and high-level to low-level 



Mg 


tpHL 

output propagation time (A — YA, B — YB) 





ns 

tpLZ 

Output disable time from low-level and high-level 

Cl= 5 pF (Note 5) 



27 

ns 

tpHZ 

(^-YA, EB-YB) 



27 

ns 

tpZL 

Output enable time to low-level and high-level 

CL = 50pF(Nofe5) 



32 

ns 

tpZH 

(EA-YA, EB-YB) 



32 

ns 


SWITCHING CHARACTERISTICS (Vcc = 5v±io%. la = -4o~+85C) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

25‘C 

-40—h85"C 

Min 

Typ 

Max 

Min 

Max 

txLH 

low-level to high-level and 
high-level to low-level 
output transition time 

CL = 50pF(Note5) 



.12 


15 

ns 

^THL 



12 


15 

ns 

tpLH 

Low-level to high-level and 

high-level to low-level 

output propagation time 

(A-YA, B-YB) 

CL = 50pF(Note5) 



25 


32 

ns 

tpHL 



25 


32 

ns 

tpLH 

Cl = 150pF(Note5) 



40 


51 

ns 

tpHL 



40 


51. 

ns 

*PLZ 

Output disable time from 
low-level and high-level 
(EA — YA, EB — YB) 

CL = 50pF(Note5) 



32 


40 

ns 

tpHZ 



32 


40 

ns 

tpZL 

Output enable time to low-level 
and high-level 
(EA-YA, ^-YB) 

CL = 50pF(Note5) 



32 


40 

ns 

tpZH 



32 


40 

ns 

tpZL 

Cl= 150pF(Note5) 



47 


59 

ns 

tpZH 



47 


59 

ns 

Cl 





10 


10 

pF 

Co 

Off-state output capacitance 

EA = EB = Vcc 



15 


15 

pF 

CpD 

Power dissipation capacitance (Note 4) 



45 




pF 


Note 4 : CpD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions, (per buffer) 
The power dissipated during operation under no-load conditions is calculated using the following formula; 

Pd = CpD ' Vcc^ ‘ fi"l"lcc ’ Vcc 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HCT244P/FP7DWP 


OCTAL 3-STATE NONINVERTING 

BUFFER/LINE DRIVER/LINE RECEIVER WITH LSTTL-COMPATIBLE INPUTS 


Note 5 : Test Circuit 

INPUT 


Vcc 


OUTPUT 


Vcc 



:RL = ikn 
SW1 


SW2 
Rl = ikn 


Parameter 

SW1 

SW2 

trLHj tTHL 

tpLHitpHL 

Open 

Open 

tpLZ 

Closed 

Open 

tpHZ 

Open 

Closed 

tpZL 

Closed 

Open 

fpZH 

Open 

Closed 


(1) The pulse generator (PG) has the following 
characteristics (10%~90%); tr = 6ns, tf = 6ns 

(2) The capacitance Cl includes stray wiring 
capacitance and the probe input capacitance. 


TIMING DIAGRAM 
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MITSUBISHI HIGH SPEED CMOS 

M74HCT244-1P/FP/DWP 


'TVv'S' 

OCTAL 3-STATE NONINVERTING 


paT® 


BUFFER/LINE DRIVER/LINE RECEIVER WITH LSTTL-COMPATIBLE INPUTS 


DESCRIPTION 

The M74HCT244-1 is a semiconductor integrated circuit 
consisting of two blocks of 3-state non-invering buffers 
each with four independent circuits that share a common 
enable input. 

FEATURES 

• TTL level inputs V|l= 0.8V max, Vih= 2.0\/ min 

• High-fanout 3-state output: (loL=24mA, Ioh=— 24mA) 

• High-speed: 10ns typ. (Cl=50pF, Vcc=5\/) 

• Low power dissipation: 25yuW/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• Capable of driving 60 74LSTTL loads 

• Wide operating temperature range: Ta=—40—(-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HCT244-1 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS244. 

The circuit is designed to suppress the increased switching 
noise that normally occurs at high output currents. 

As the inputs are TTL level, the device can be used as a 
level converter from LSTTL to high-speed COMS. In that 
case, no pull-up resistors are required. 

The M74HCT244-1 consists of two independent blocks with 
each block containing four buffers. 

When enable input E is low and input A (or B) is low then 
output Y will become low. However, if A (or B) is high then 
Y will become high. 

When E is high then all outputs within the block will be¬ 
come high-impedance state, irrespective of A (or B). 

All eight buffer circuits can be controlled simultaneously by 
connecting EA and EB of the two blocks. 



LOGIC DIAGRAM (EACH BUFFER) 

TO OTHER THREE CIRCUITS 


OUTPUT 
_^OR YB 

ENABLE INPUT 

eaoreb ^ _ 


o ^ 



FUNCTION TABLE (Note 1) 


1 Inputs I 

Output 

A, B 

EA, EB 

YA, YB 

L 

L 

L 

H 

L 

H 

X 

H 

2 


Note 1 ; Z : High impedance 
X : Irrelevant 











MITSUBISHI HIGH SPEED CMOS 

IVI74HCT244-1P/ FP/ DWP 


OCTAL 3-STATE NONINVERTING 

BUFFER/LINE DRIVER/LINE RECEIVER WITH LSTTL-COMPATIBLE INPUTS 


ABSOLUTE MAXIMUM RATINGS (Ta = —40—hSB'C. unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 


Vcc 

Supply voltage 


-0. 5-1-7. 0 

V 

V, 

Input voltage 


-0.5~Vcc+0.5 

V 

Vo 

Output voltage 


—0.5—Vcc"l-0- 5 

V 


Input protection diode current 

V|<0V 

-20 

mA 

V, > Vcc 

20 


Output parasitic diode current 

Vo<0V 

-20 

mA 

Vo > Vcc 

20 

lo 

Output current, per output pin 


±50 

mA 

Icc 

Supply/GND current 

Vcc, GND 

±200 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 

Tstg 

Storage temperature range 


-65—1-150 

”C 


Note 2 : M74HCT244-1 FP. Ta = -40~+751C and Ta = 75~85‘C are derated at -7mW/r. 

M74HCT244-1DWP, Tg = -40—I-801C and Tg = 80~85”C are derated at -7mW/‘C. 


RECOMMENDED OPERATING CONDITIONS (Ta = -40~+85'C) 


Symbol 

--- 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 


5.5 

V 

V, 

Input voltage 

0 



V 

Vo 

Output voltage 

0 



V 

Toor 

Operating temperature range 

-40 



‘C 

■— 

Input risetime, falltime 

Vcc = 4.5V 

0 


25 


Vcc = 5.5V 

0 


15 


ELECTRICAL CHARACTERISTICS (Vcc — 5V±10%, unless otherwise noted) 






Limits 


Symbol 

Parameter 

Test conditions 

25'C 

-40~ 

+85'C 

Unit 





Min 

Typ 





V,H 

High-level Input voltage 

Vo = 0.1V 

1 lol = 20 /uA 

2.0 


HI 



B 

V,L 

Low-level Input vohage 

Vo = 0.1V, Vcc 

1 lol = 20juA 

-0.1V 




IH 

0.8 

V 


High-level output voltage 

V| = V,H, V|L 

loH = —20mA 




< 

o 

o 

1 

p 




loH = -24mA, Vcc = 4.5V 






BH 

Low-level output voltage 


loL = 20a<A 



0.1 


0.1 






0,39 


0.5 

l|H 

High-level input current 

Vi — Vcc 



0.1 


1.0 


I.L 

Low-level Input current 

V, = GND 



-0.1 


-1.0 

loZH 

Off-state high-level output current 

V| = V|H, V|L, Vo = Vcc 



0.5 


5.0 


loZL 

Off-state low-level output current 

Vi = ViH, Viu, Vo = GND 



-0.5 


-5.0 

Icc 

Quiescent supply current 

Vi = Voc, GND, 

lo = OuA 



5.0 


50.0 

/uA 

•^Icc 





2.7 


2.9 

mA 


Note 3 : Only one input is set at this vaiue and aii other inputs are fixed at Vcc or GND. 
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MITSUBISHI HIGH SPEED CMOS 

M74HCT244-1P/FP/DWP 


OCTAL 3-STATE NONINVERTING 

BUFFER/LINE DRIVER/LINE RECEIVER WITH LSTTL-COMPATIBLE INPUTS 


SWITCHING CHARACTERISTICS (Vcc = 5v. Ta = 25 c) 


— 

Symbol 

Parameter 

Test conditions 

Limits 


Min 


Max 

truH 

Low-level to high-level and high-level to low-level 
output transition time 

Cl = 50pF (Notes) 



10 


^THL 



10 

ns 

fpLH 

Low-level to high-level and high-level to low-level 
output propagation time (A — YA, B — YB) 



16 

ns 

tpHL 



16 

ns 

tpLZ 

Output disable time from low-level and high-level 

(EA-YA, K-YB) 

Cl= SpF (Notes) 



18 

ns 

tpHZ 



18 

ns 

fpZL 

Output enable time to low-level and high-level 

(EA-YA, EB-YB) 

Cl = SOpF (Notes) 



23 

ns 

tpZH 



23 

ns 


SWITCHING CHARACTERISTICS (Vcc = 5v±io%. Ta= -4o~+85ic) 


Symbol 

Parameter 

Test conditions 

Limits 


2St 

-40—hSS’C 



Max 

Min 

Max 

Itlh 

Low-level to high-level and 
high-level to low-level 
output transition time 

Cl = S0pF (Notes) 







1th L 



12 


15 


Low-level to high-level and 
high-level to low-level 
output propagation time 
(A-YA. B-YB) 



■I 







■■ 



IpLZ 

Output disable time from 

low-level and high-level 
(EA - YA, EB - YB) 



23 


lO 


tpHZ 



23 



IpZL 

Output enable time to 
low-level and high-level 
(EA - YA, EB - YB) 



mn 




IpZH 



OI 



C| 

Input capacitance 


mm 

■■Ill 

10 


10 

PF 

Co 

Off-state output capacitance 

EA = Vcc. EB = Voc 



15 


15 

CpD 

Power dissipation capacitance (Note 4) 



■■■ 

■■1 

■■■ 

■■■ 


Note 4 ; CpD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions, (per buffer) 
The power dissipated during operation under no-load conditions is calculated using the following formula: 

Pd ~ CpD • Vcc^ • fi+lcc ■ Vcc 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HCT244-1P/ FP/ DWP 


OCTAL 3-STATE NONINVERTING 

BUFFER/LINE DRIVER/LINE RECEIVER WITH LSTTL-COMPATIBLE INPUTS 


Note 5 : Test Circuit 


INPUT Vcc OUTPUT 2 XVoh 



Ru = 500n 
SW 


Rl = 500 n 


Parameter 

SW 

ItLHj tTHL 
tpLHt tpHL 

Open 

^PLZ 

Closed 

tpHZ 

Open 

tpZL 

Closed 

tpzH 

Open 


0)The pulse generator (PG) has the following 
characteristics (10%~90%): tr = 3ns, tf = 3ns 
(2) The capacitance Cl includes stray wiring 
capacitance and the probe input capacitance. 


TIMING DIAGRAM 
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MITSUBISHI HIGH SPEED CMOS 


M74HC245P/FP/DWP 

OCTAL 3-STATE NONINVERTING BUS TRANSCEIVER 


DESCRIPTION 

The M74HC245 is a semiconductor integrated circuit con¬ 
sisting of eight transceivers vtrith noninverted outputs. 

FEATURES 

• High-fanout 3-state output; (ioL=6mA, ioH=~6mA) 

• High-speed; 13ns typ. (Cl=50pF, Vcc=5V) 

• Low power dissipation; 20//W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin; 30% of Vcc. min (Vcc=4.5\/, 6V) 

• Capable of driving 15 74LSTTL loads 

• Wide operating voitage range; \/cc=2~6\/ 

• Wide operating temperature range; Ta=—40~+85°C 

APPLICATION 

Generai purpose, for use in industriai and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC245 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
whiie giving high-speed performance equivalent to the 
74LS245. 

Two buffers with 3-state noninverted outputs have their in¬ 
puts and outputs mutuaily connected and can be used as 
buffers in both directions. 

The input/output direction is controlled by direction input 
DIR. 

When DIR is high, the data ports A will become input ter¬ 
minals and the data ports B will become output terminals. 
When DIR is low, B will become input terminals and A will 
become output terminals. 

When output enable input OE is high, A and B will both be¬ 
come a high-impedance state and they will be separated. 


FUNCTION TABLE (Note 1) 


1 Inputs 

Outputs 


DIR 

A 

B 

■ L 

L 

O 

1 

L 

H 

1 

O 

H 

X 

Z 

z 


Note 1 ; I ; Input terminal 

O ; Output terminal (noninverted output) 

Z ; High impedance (A and B are separated) 
X ; Irrelevant 


PIN CONFIGURATION (TOP VIEW) 


DIRECTION 

INPUT 


V, 


KE OUTPUT ENABLE 


A4 U —je] B3 
A5 ^ iU ** 


A6**[T—B5 
A7 ** ^ ^ T?! ♦♦ B6 

**■ Cl —HI b7 
GND []£ Til **88 

20P4 

Outline 20P2N 
20P2V 


DATA PORTS 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC245P/FP/DWP 

OCTAL 3-STATE NONINVERTING BUS TRANSCEIVER 


ABSOLUTE MAXIMUM RATINGS (Ta= —40—l-85'C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 


Vcc 

Supply voltage 


-0. 5—1-7.0 

V 

V, 

Input voltage 


—0. 5—Vcc+0, 5 

V 

Vo 

Output voltage 


—0. 5—Vcc-|-0- 5 

V 


Input protection diode current 

V| < OV 

-20 

mA 

V,>Vcc 

20 

Jam 

Output parasitic diode current 

Vo < OV 

-20 

mA 

Vo > Vcc 

20 

lo 

Output current per output pin 


±35 


Icc 

Supply/GND current 

Vcc, GND 

±75 


Pd 

Power dissipation 

(Note 2) 

500 

mW 

Tstg 

Storage temperature range 


-65—1-150 

°C 


Note 2 : M74HC245FP. Tg = -40—|-75'C and Tg = 75~85'C are derated at -7mW/°C. 

M74HC245DWP, Tg = -40~+80''C and Tg = 80~85”C are derated at -7mW/'C. 


RECOMMENDED OPERATING CONDITIONS (Tg = -40~+85C) 



ELECTRICAL CHARACTERISTICS 




















































































MITSUBISHI HIGH SPEED CMOS 

IVI74HC245P/FP/DWP 

OCTAL 3-STATE NONINVERTING BUS TRANSCEIVER 


SWITCHING CHARACTERISTICS (Vcc = 5 v, la = 25c) 



Parameter 

Test conditions 

Limits 





^TLH 

Low-level to high-level and high-level to low-level 

output transition time 

Cl= 50pF (Note4) 

■■■ 

■■III 



txHL 



10 

ns 

tpLH 

Low-level to high-level and high-level to low-level 
output propagation time (A — B, B — A) 



21, 


tpHL 



21 


tpLZ 

Output disable time from low-level and high-level 
(^-A, B) 

Cl = 5 pF (Note4) 



42 

ns 

tpHZ 



42 

ns 

fpZL 

Output enable time to low-level and high-level 
(^-A, B) 

Cl = 50pF (Note 4) 



42 

ns 

tpZH 



42 

ns 


SWITCHING CHARACTERISTICS (Vcc = 2~6v. la = - 4 o~+ 85 c) 






Limits 


Symbol 

Parameter 

Test conditions 


25"C 

-40~ 

-1-85’C 

Unit 




Vcc(V) 

Min 

Typ 

Max 

Min 

Max 





2.0 



60 


75 


Itlh 

Low-level to high-level and 


4.5 



12 


15 

ns 


high-level to low-level 

Cl = 50pF (Note4) 

6.0 



10 


13 



2.0 



60 


75 


Ithl 

output transition time 


4.5 



12 


15 

ns 




6.0 



10 


13 





2.0 



no 


140 


IpLH 



4.5 



22 


28 

ns 



Cl = 50pF (Note 4) 

6.0 



19 


24 




2.0 



no 


140 


IpHL 

Low-level to high-level and 


4.5 



22 


28 

ns 


high-level to low-level 


6.0 



19 


24 



output propagation time 


2.0 



195 


245 


IpLH 

(A - B, B-A) 


4.5 



39 


49 

ns 



Cl= 150pF (Note 4) 

6.0 



34 


43 




2.0 



195 


245 


IpHL 



4.5 



39 


49 

ns 




6.0 



34 


43 





2.0 



172 


208 


IpLZ 

Output disable time from 


4.5 



43 


52 

ns 


low-level and high-level 

Cl = 50pF (Note4) 

6.0 



41 


50 



2.0 



172 


208 


fpHZ 

(OE-A, B) 


4.5 



43 


52 

ns 




6.0 



41 


50 





2.0 



184 


224 


fpZL 



4.5 



46 


56 

ns 



Cl = 50pF (Note 4) 

6.0 



41 


50 




2.0 



184 


224 


tpZH 

Output enable time to low-level 


4.5 



46 


56 

ns 


and.high-level 


6.0 



41 


50 




2.0 



216 


260 


tpZL 

(^-A, B) 


4.5 



54 


65 

ns 



Cl = ISOpF (Note 4) 

6.0 



47 


57 




2.0 



216 


260 


fpZH 



4.5 



54 


65 

ns 




6.0 



47 


57 


c, 

Input capacitance 





10 


10 

pF 

Co 

Off-state output capacitance 

^ = Vcc 




15 


15 

pF 

CpD 

Power dissipation capacitance (Note 3) 




58 




pF 


Note 3 : CpD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions, (per transceiver) 
The power dissipation during operation under no-load conditions is calculated using the following formula: 

Pd ~ CpD • Vcc^ ' fi'I'Icc ' Vcc 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC245P/FP/DWP 


OCTAL 3-STATE NONINVERTING BUS TRANSCEIVER 









MITSUBISHI HIGH SPEED CMOS 

M74HC245-1P/FP/DWP 

OCTAL 3-STATE NONINVERTING BUS TRANSCEIVER 


DESCRIPTION 

The M74HC245-1 is a semiconductor integrated circuit con¬ 
sisting of eight bus transceivers with noninverted outputs. 

FEATURES 

• High-fanout 3-state output: (ioL=24mA, Ioh=— 24mA) 

• High-speed: 8ns typ. (Cl=50pF, Vcc=5V) 

• Low power dissipation: 25/iW/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. min (Vcc=4.5V, 6V) 

• Capabie of driving 60 74LSTTL ioads 

• Wide operating voitage range: Vcc=2~6V 

• Wide operating temperature range: Ta=— 40—|-85‘C 

APPLICATION 

Generai purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC245-1 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS245. 

The circuit is designed to suppress the increased switching 
noise that normally occurs at high output currents. 

Two buffers with 3-state noninverted outputs have their in¬ 
puts and outputs mutually connected and can be used as 
buffers in both directions. 

The input/output direction is controlled by direction input 
DIR. 

When DIR is high, the data ports A will become input ter¬ 
minals and the data ports B will become output terminals. 
When DIR is low, B will become input terminals and A will 
become output terminals. 

When output enable input OE is high, A and B will both be¬ 
come a hIgh-impedance state and they will be separated. 


PIN CONFIGURATION (TOP VIEW) 

DIRECTION dir -IT 
INPUT UIM-»U_ 

A1 

A2**[T 
A3 **[7 
A4 — 1T 

DATA PORTS ^ 

A5-«-|T 
A6 — [T 
A7«-IT 
A8 — [T 

GND Qo 


Vcc 

7S1 OUTPUT ENABLE 
J.1I INPUT 

Is]— B1 

Tt]—B2 

le] — B3 
jU** B4 

—, DATA PORTS 

TaJ—Be 

]|]— B7 
n]«-B8 



B5 

lylM 


IIW 

ISIS 

ikiIh 


mS 

i^iIh 

m 

lim 

iSIb 

lim 

20P4 

Outline 20P2N 

20P2V 



FUNCTION TABLE (Note 1) 


1 Inputs 

1 Data ports | 

61 

DIR 

A 

B 

L 

L 

O 

1 

L 

H 

1 

O 

H 

X 

Z 

z 


Note 1 : I : Input terminal 

O : Output terminal (noninverted output) 

Z : High impedance (A and B are separated) 
X : Irrelevant 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC245-1P/FP/DWP 

OCTAL 3-STATE NONINVERTING BUS TRANSCEIVER 


ABSOLUTE MAXIMUM RATINGS (Ta = —40~+85'C, unless otherwise noted) 


Symbol 

Parameter 

Conditions ' 

Ratings 

Unit 

Vcc 

Supply voltage 


-0.5~+7.0 

V 

V, 

Input voltage 


> —0. 5~Vcc“l"0. 5 

V 

Vo 

Output voltage 


—0. 5~Vcc+0' 5 

V 


Input protection diode current 

Vi < OV 

-20 

mA 

V, > Vcc 

20 

loK 

Output parasitic diode current 

Vo<0V 

-20 


Vo > Vcc 

20 

lo 

Output current, per output pin 


±50 

mA 

Ice 

Supply/GND current 

Vcc, QND 

±200 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 

Tstg 

Storage temperature range 


-65—hi 50 

°C 


Note 2 : M74HC245-1FP, Ta = -40~+75T; and Ta = 75~85“C are derated at -7mW/”C. 

M74HC245-1DWP, Ta = -40—|-80”C and Ta = 80~85*C are derated at -7mW/‘C. 


RECOMMENDED OPERATING CONDITIONS (Ta = -40~+85'’C) 




Supply voltage 


Input voltage 


Output voltage 


Topr Operating temperature range 


Vcc = 2. OV 

Input rIsetIme, falltime Vcc = 4.5V 
Vcc = 6. OV 


ELECTRICAL CHARACTERISTICS 

































































































MITSUBISHI HIGH SPEED CMOS 

IVI74HC245-1P/FP/DWP 

OCTAL 3-STATE NONINVERTING BUS TRANSCEIVER 


SWITCHING CHARACTERISTICS (Vcc = 5v,Ta = 25C) 


Symbol 

Parameter 

Test conditions 

Limits 


Min 

Typ 

Max 

txLH 

Low-level to high-level and high-level to low-level 

output transition time 

CL = 50pF(Note4) 



10 

ns 

*THL 



10 

ns 

fpLH 

Low-level to high-level and high-level to low-level 
output propagation time (A — B, B — A) 



15 

ns 

fpHL 




ns 

tpLZ 

Output disable time from low-level and high-level 
(OE-A, B) 

Cl= 5 pF (Note 4) 



25 

ns 

tpHZ 



25 

ns 

tpZL 

tpZH 

Output enable time to low-level and high-level 

(Oi - A, B) 

Cl= SOpF (Note 4) 



28 

ns 



28 

ns 


SWITCHING CHARACTERISTICS (Vcc = 2~6v. Ta = - 40 ~+ 85 ic) 




-- 

Limits 


Symbol 

Parameter 

Test conditions 


25'C 

-40~ 

-+-8510 

Unit 




Vcc(V) 

Min 



Min 

Max 










um 


txLH 

Low-level to high-level and 





mm 





high-level to low-level 








ns 



2.0 





75 

Ithl 

output^transltion time 


4.5 



mm 


15 





6.0 





13 





2.0 







tpLH 

Low-level to high-level and 


4.5 





mm 



high-level to low-level 


6.0 






ns 


output propagation time 


2.0 



85 



tpHL 

(A-B, B-A) 


4.5 



17 






CL = 50pF(Note4) 

6.0 



14 


18 







wm 


190 


fpLZ 

Output disable time from 







38 



low-level and high-level 





■1 


33 

ns 



2.0 





190 

tpHZ 

(^-A, B) 


4.5 





38 





6.0 





33 








wm 


190 


fpZL 

Output enable time to 





mm 


38 



low-level and high-level 


6.0 



mm 


33 

ns 



2.0 



150 


190 

tpZH 

(OE-A, B) 


4.5 



30 


38 





6.0 



26 


33 


C, 

Input capacitance 





10 


10 


Co 

Off-state output capacitance 





15 


15 

pF 

CpD 

Power dissipation capacitance (Note 3) 










Note 3 : CpD is the Internal capacitance of the 1C calculated from operation supply current under no-load conditions, (per transceiver) 
The power dissipation during operation under no-load conditions is calculated using the following formula: 

Pd = CpD • Vcc^ • fi+lcc ’ Vcc 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC245-1P/FP/DWP 

OCTAL 3-STATE NONINVERTING BUS TRANSCEIVER 


Note 4 : Test Circuit 



Parameter 

SW 

txLHj Ithu 

tpLHj tpHL 

Open 

tpLZ 

Ciosed 

tpHZ 

Open 

tpZL 

Ciosed 

tpzH 

Open 


(1) The puise generator (PG) has the foilowing 
characteristics (10%~90%): tr = 3ns, tf = 3ns 

(2) The capacitance Cl inciudes stray wiring 
capacitance and the probe input capacitance. 


TIMING DIAGRAM 












MITSUBISHI HIGH SPEED CMOS 

M74HCT245-1P/FP/DWP 




OCTAL 3-STATE 

NONINVERTING BUS TRANSCEIVER WITH LSTTL-COMPATIBLE INPUTS 


DESCRIPTION 

The M74HCT245-1 is a semiconductor integrated circuit 
consisting of eight transceivers with noninverted outputs. 

FEATURES 

• TTL ievei inputs \/il=0.8 max, Vih=2.0V min 

• High-fanout 3-state output: (ioL=24mA, ioH=~24mA) 

• High-speed; 10ns typ. (Cl=50pF, Vcc=5V) 

• Low power dissipation; 25//W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• Capabie of driving 60 74LSTTL ioads 

• Wide operating temperature range: Ta=— 40—|-85°C 

APPLICATION 

Generai purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HCT245-1 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS245. 

The circuit is designed to suppress the increased switching 
noise that normally occrus at high output currents. 

As the inputs are TTL level, the device can be used as a 
level converter from LSTTL to high-speed CMOS. In that 
case, no pull-up resistors are required. 

Two buffers with 3-state noninverted outputs have their in¬ 
puts and outputs mutually connected and can be used as 
buffers in both directions. 

The input/output direction is controlled by direction input 
DIR. 

When DIR is high, the data ports A will become input ter¬ 
minals and the data ports B will become output terminals. 
When DIR is low, B will become input terminals and A will 
become output terminals. 

When output enable input OE is high, A and B will both be¬ 
come a high-impedance state and they will be separated. 


PIN CONFIGURATION (TOP VIEW) 


DIRECTION 

INPUT 


DIR- 
A1 • 


M Vcc 
^ ^■^OE 


A2«-[T]— 


A3 - [TB2 
A4 Is — ^— 


A5 - |T —Is] - B4 


Ex 


A7 — — B6 

GND [1^ ^n_Ti]«-B8 


OUTPUT ENABLE 


20P4 

Outline 20P2N 
20P2V 



FUNCTION TABLE (Note 1) 


Inputs 

Outputs 

OE 

DIR 

A 

B 

L 

L 

O 

1 

L 

H 

1 

O 

H 

X 

z 

z 


Note 1 : I : Input terminal 

O ; Output terminal (noninverted output) 

Z ; High impedance (A and B are separated) 
X : Irrelevant 
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MITSUBISHI HIGH SPEED CMOS 

rVI74HCT245-lP/FP/DWP 

OCTAL 3-STATE 

NONINVERTING BUS TRANSCEIVER WITH LSTTL-COMPATIBLE INPUTS 


ABSOLUTE MAXIMUM RATINGS (Ta= —40—|-85‘’C. unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0.5~+7.0 

V 

V, 

Input voltage 


-0.5~Voc+0.5 

V 

Vo 

Output voltage 


-0.5~Vcc+0.5 

V 


Input protection diode current 

V| < OV 

-20 

mA 

V, > Vcc 

20 


Output parasitic diode current 

Vo<0V 

-20 

mA 

Vo > Vcc 

20 

lo 

Output current per output pin 


±50 

mA 

Ice 

Supply/GND current 

Vcc, GND 

±200 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 

Tstg 

Storage temperature range 


-65—1-150 

°C 


Note 2 : M74HCT245-1FP. Tg = -40~+75r and Tg = 75~85”C are derated at -7mW/’C. 

M74HCT245-1DWP, Ta= -40~+801C and Ta = 80^8512 are derated at -7mW/r. 


RECOMMENDED OPERATING CONDITIONS (Ta = -4o~+85t) 


Symbol 

Parameter 

Limits 


Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 



V 

Vi 

Input voltage 

0 


Vcc 

V 

Vo 

Output voltage 

0 



V 


Ambient operating temperature 

-40 


+85 

‘C 

BiM 

Input rIsetIme, falltime 

Vcc = 4.5V 

0 


25 

ns/V 

Vcc = 5.5V 

0 


15 


ELECTRICAL CHARACTERISTICS (Vcc = 5V±10%, unless otherwise noted) 


Symbol 

Parameter 

Tost conditions 

Limits 


25‘C 

-40~+85'C 

Unit 

Min 

Typ 

Max 

Min 

Max 

V,H 

High-level input voltage 

Vo = 0.1V, Vcc-0.1V 
hoi =20;uA 

m 



2.0 


D 

mm 

Low-level Input voltage 

Vo = 0.1V, Vcc-0.1V 
llol=20yuA 





0.8 

V 

mm 

High-level output voltage 

V, = ViL 

loH — —20^A 

< 

o 

o 

1 

p 





V 

loH = -24mA, Vcc = 4.5V 

3.98 



3.84 


j^M 

Low-level output voltage 

V| = V|H, V,L 

loL “ 20/iA 



0.1 


0.1 

D 

loL = 24mA, Vcc = 4.5V 



0.39 


0.5 

IlH 

High-level input current 

Vi = Vcc 



0.1 


1.0 

juA 

IlL 

Low-level Input current 

V| = GND 



-0.1 


-1.0 

loZH 

Off-state high-level output current 

V| = V|H, ViL, Vo = Vcc 



0.5 


5.0 

uA 

loZL 

Off-state low-level output current 

Vi = V,H, ViL, Vo = GND 



-0.5 



Ice 

Quiescent supply current 

V| = Vcc, GND, lo = 0<uA 



5.0 



/uA 

^Icc 

Maximum quiescent supply current 

V| = 2.4V, 0.4V (Note 3) 



2.7 


■SI 

mA 


Note 3 : Only one Input is set at this value and all other inputs are fixed at Vcc or GND. 


2-338 


4 MITSUBISHI 
ELECTRIC 






































































































































MITSUBISHI HIGH SPEED CMOS 

M74HCT245-1P/FP/DWP 

OCTAL 3<STATE 

NONINVERTING BUS TRANSCEIVER WITH LSTTL-COMPATIBLE INPUTS 


SWITCHING CHARACTERISTICS (Voc = ^v. la = 251c) 


Symbol 

Parameter 

Test conditions 

Limits 





tTLH 

Low-level to high-level and high-level to low-level 

output transition time 

CL = 50pF{Note5) 



10 

ns 

Ithl 



10 

ns 

tpLH 

Low-level to high-level and high-level to low-level 
output propagation time (A — B, B — A) 



15 

ns 

tpHL 



15 

ns 

tpLZ 

Output disable time from low-level and high-level 
(^-A, B) 

Cl= 5 pF (Note 5) 




ns 

tpHZ 



25 

ns 

tpZL 

Output enable time to low-level and high-level 
(OE - A, B) 

CL = 50pF(Note5) 



28 


tpZH 



28 



SWITCHING CHARACTERISTICS (Vcc = 5v±io%. Ta = - 4 o~+ 85 tc) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

25r 

-40~-f85’C 

Min 

Typ 

Max 

Min 

Max 

Itlh 

Low-level to high-level and 
high-level to low-level 
output transition time 

Cl = 50pF (Note 5) 



12 


15 

ns 

Ithl 



12 


15 

tpLH 

Low-level to high-level and 
high-level to low-level 
output propagation time 
(A - B, B-A) 



17 


21 

ns 

tpHL 



17 


21 

tpLZ 

Output disable time from 

low-level and high-level 
(OE-A, B) 



30 


38 

ns 

tpHZ 



30 


38 

tpZL 

Output enable time to 

low-level and high-level 
(OE-A, B) 



30 


38 

ns 

tpZH 



30 


38 

C, 

Input capacitance 




10 


10 


Co 

Off-state output capacitance 




15 



CpD 

Power dissipation capacitance (Note 4) 








Note 4 : CpD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions. (per transceiver) 
The power dissipated during operation under no-load conditions is calculated using the following formula; 

Pp = CpD • Vpc^ ' fi"l"lcc ’ Vcc 


A MITSUBISHI 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HCT245-1P/FP/DWP 

OCTAL 3-STATE 

NONINVERTING BUS TRANSCEIVER WITH LSTTL-COMPATIBLE INPUTS 


Note 5 : Test Circuit 



Parameter 

SW 

tTLH» trHL 

tpLH) tpHL 

Open 

tpLZ 

Closed 

tpHZ 

Open 

tpZL 

Closed 

tpZH 

Open 


(1) The puise generator (PG) has the foliowing 

characteristics tr = 3ns, tf = 3ns 

(2) The capacitance Cl Includes stray wiring 
capacitance and the probe input capacitance. 


TIMING DIAGRAM 
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MITSUBISHI HIGH SPEED CMOS 

M74HC251P/FP/DP 

8-INPUT DATA SELECTOR/MULTIPLEXER WITH 3-STATE OUTPUTS 


DESCRIPTION 

The M74HC251 is a semiconductor integrated circuit con¬ 
sisting of an 8-line to 1-line data selector/multiplexer with 
3-state outputs. 

FEATURES 

• High-speed: 20ns typ. (Cl=15pF, Vcc=5\/) 

• Low power dissipation: 20//W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. min (\/cc=4.5V, ev) 

• Capable of driving 10 74LSTTL loads 

• Wide supply voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40—|-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 


PIN CONFIGURATION (TOP VIEW) 



16P2P 


DATA INPUTS 


SELECT INPUTS 


FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC251 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS251. 

The M74HC251 consists of data selector functions for 
selecting one of eight input line signals and multiplexer 
functions for converting 8-bit parallel data into serial data 
using time-division. 

The 8-line signal is applied to data inputs DO through D7, 


and after one of the data inputs has been selected by 
select inputs AO through A2, that input signal will be output 
at Y or an inverted signal will be output at Y. By applying 8- 
bit parallel data to DO through D7, and connecting the out¬ 
put of a synchronous octal cbunter to AO through A2, DO 
through D7 data will be output at Y synchronous with the 
clock pulse in the order of D0-D7. When output-enable in¬ 
put OE is high, all outputs will become a high-impedance 
state irrespective of other inputs. 

M74HC251 has the same functions and pin connections as 
the M74HC151, but the former has a 3-state output. 



A MITSUBISHI 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC251P/FP/DP 

8-INPUT DATA SELECTOR/MULTIPLEXER WITH 3-STATE OUTPUTS 


FUNCTION TABLE (Note 1) 



Note 1 : X Mrrelevant 


Z : High impedance 


ABSOLUTE MAXIMUM RATINGS (Ta = —40—h85°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5~+7. 0 

V 

V, 

Input voltage 


-0. 5~Voc+0. 5 

V 

Vo 

Output voltage 


—0.5'—Vec+0.5 

V 

DH 

Input protection diode current 

V| < OV 

-20 

mA 

V, > Vcc 

20 


Output parasitic diode current 

Vo<0V 

-20 


Vo > Vcc 

20 

lo 

Output current per output pin 


±25 


Ice 

Supply/GND current 

Vcc, GND 

±50 


Pd 

Power dissipation 

(Note 2) 

500 

mW 

Tstg 

Storage temperature range 


-65—hi 50 

”C 


Note 2 : M74HC251FP, Ta = —40—|-70°C and Ta = 70~85°C are derated at —6mW/°C. 

M74HC251DP, Ta = -40—|-50”C and Ta = 50~85”C are derated at -5mW/°C, 


RECOMMENDED OPERATING CONDITIONS (Ta = -40~+85'C) 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC251P/FP/DP 

8-INPUT DATA SELECTOR/MULTIPLEXER WITH 3-STATE OUTPUTS 


ELECTRICAL CHARACTERISTICS 







Limits 


Symbol 

Parameter 

Test conditions 


25”C 

-40~ 

-|-85”C 

Unit 





Vcc(V) 

Min 

Typ 

Max 

Min 

Max 






2.0 

1.5 



1.5 



V,H 

High-level input voltage 

Vo — 0. 1V, Vcc 

-0. IV 

4.5 

3. 15 



3.15 


V 

< 

■M 

II 

_o 


6.0 

4.2 



4.2 









2.0 



0.5 


0.5 




Vo = 0.1V, Vcc 

-0.1V 







V,L 

Low-level Input voltage 


4.5 

6.0 



1.35 


1.35 

V 

< 

D 

II 

_o 






1.8 


1.8 





Iqh ~ 20//A 

2.0 

1.9 



1.9 






Iqh “ 20//A 

4.5 

4.4 



4.4 



VoH 

High-level output voltage 

V| = V,H, V,L 

loH “ ~20//A 

6.0 

5.9 



5.9 


V 




loH = —4.0mA 

4.5 

4.18 



4.13 






loH = —5.2mA 

6.0 

5. 68 



5. 63 






loL = 20//A 

2.0 



0.1 


0.1 





Iql ” 20//A 

4.5 



0.1 


0. 1 


VoL 

Low-level output voltage 

V| = V|H, V,L 

loL = 20//A 

6.0 



0. 1 


0.1 

V 




loL = 4.0mA 

4.5 



0. 26 


0. 33 





loL = 5.2mA 

6.0 



0. 26 


0. 33 


i|H 

High-level input current 

V| = 6V 

6.0 



0.1 


1.0 

UA 

l|L 

Low-level input current 

> 

O 

11 

> 

6.0 



-0.1 


-1.0 

mA 

loZH 

Off-state high-level output current 

V| — V|H, V|L, Vo — Vcc 

6.0 



0.5 


5.0 

mA 

' loZL 

Off-state low-level output current 

V| = V|H, ViL, Vo = GND 

6.0 



-0.5 


-5.0 

/uA 

Icc 

Quiescent supply current 

Vi = Vco, GND, 

lo = 0//A 

6.0 



4.0 


40.0 

juA 


Cl= 15pF(Note4) 


SWITCHING CHARACTERISTICS (Voc = 5v Ta = 25C) 


Low-level to high-level and high-level to low-level 
output transition time 

Low-level to high-level and high-level to low-level 
output propagation time (D — Y) 

Low-level to high-level and high-level to low-level 
output propagation time (D — Y) 

Low-level to high-level and high-level to low-level 
output propagation^ time (A — Y) 

Low-level to high-level and high-level to low-level 
output propagation time (A — Y) 

Output disable time from low-level and high-level 

(^-Y) _ 

Output enable time to low-level and high-level 

(^-Y) _ 

Output disable time from low-level and high-level 

(^-Y) _ 

Output enable time to low-level and high-level 
(^-Y) 


Test conditions 


Cl= 5 pF (Note 4) 
Cl = 15pF (Note 4) 
Cl= 5 pF (Note 4) 
Cl= I5pF (Note 4) 


MITSUBISHI 

.ELECTRIC 


Limits 


Min 

Typ 

Max 




10 

ns 



10 

ns 



29 

ns 



29 

ns 



32 

ns 



32 

ns 



35 

ns 



35 

ns 



35 

ns 



35 

ns 



35 

ns 



35 

ns 



26 

ns 



26 

ns 



40 

ns 



40 

ns 



27 

ns 



27 

ns 









MITSUBISHI HIGH SPEED CMOS 

IVI74HC251P/FP/DP 

8-INPUT DATA SELECTOR/MULTIPLEXER WITH 3-STATE OUTPUTS 


SWITCHING CHARACTERISTICS (Vcc = 2~6v.Ta = -40~+85C) 


Test conditions 


Low-level to high-level and 
high-level to low-level 
output transition time 


Low-level to high-level and 
high-level to low-level 
output propagation time 
(D-Y) 


Low-level to high-level and 
high-level to low-level 
output propagation time 
(D-Y) 


Low-level to high-level and 
high-level to low-level 
output propagation time 
(A-Y) 


Low-level to high-level and 
high-level to low-level 
output propagation time 
(A-Y) 


Output disable time from 
low-level and high-level 
(^-Y) 

Output enable time to 
low-level and high-level 
(OE-Y) 

Output disable time from 
low-level and high-level 
(OE-Y) 


CL = 50pF(Note4) 



Limits 


25°C 1 

-40— 

+85“C 

Vcc(V) 

Min 

Typ 

Max 

Min 

Max 

2.0 



75 


95 

4.5 



15 


19 

6.0 



13 


16 

2.0 



75 


95 

4.'5 



15 


19 

6.0 



13 


16 

2.0 



195 


244 

4.5 



39 


49 

6.0 



33 


41 

2.0 



195 


244 

4.5 



39 


49 

6.0 



33 


41 

2.0 



185 


231 

4.5 



37 


46 

6.0 



32 


40 

2.0 



185 


231 

4.5 



37 


46 

6.0 



32 


40 

2.0 



205 


256 

4.5 



41 


51 

6.0 



35 


44 

2.0 



205 


256 

4.5 



41 


51 

6.0 



35 


44 

2.0 



205 


256 

4.5 



41 


51 

6.0 



35 


44 

2.0 



205 


256 

4.5 



41 


51 

6.0 



35 


44 

2.0 



195 


244 

4.5 



39 


49 

6.0 



33 


41 

2.0 



195 


244 

4.5 



39 


49 

6.0 



33 


41 

2.0 



145 


181 

4.5 



29 


36 

6.0 



25 


31 

2.0 



145 


181 

4.5 



29 


36 

6.0 



25 


31 

2.0 



220 


275 

4.5 



44 


55 

6.0 



37 


46 

2.0 



220 


275 

4.5 



44 


55 

6.0 



37 


46 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC251P/FP/DP 

8-INPUT DATA SELECTOR/MULTIPLEXER WITH 3-STATE OUTPUTS 


SWITCHING CHARACTERISTICS (Vcc = 2~6V, Ta = ~40—|-85°C)(continued) 


Symbol Parameter Test conditions I 


Output enable time to 
low-level and high-level 
(OE-Y) 


CL = 50pF(Note4) 


C| Input capacitance 1 

Co Off-state output capacitance OE = Vcc 1 

PD Power dissipation capacitance (Note 3) 67 


Note 3 ; CpD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions. 
The power dissipated during operation under no-load conditions is calculated using the following formula; 
Pd ~ CpD • Vcc^ ■ fi"t"lcc ' Vcc 


Limits 

25^ 

Vcc(V) Min Typ 

Max 

2.0 

150 

4.5 

30 

6.0 

26 

2.0 

150 

4.5 

30 

6.0 

26 


10 


15 

67 




Note 4 ; Test Circuit 

INPUT 


;Rl = Ikn 
S\W1 


Parameter 

SW1 

SW2 

^TLH, txHL 

tpLH) tpHL 

Open 

Open 

tpLZ 

Closed 

Open 

tpHZ 

Open 

Closed 


Lm 


TIMING DIAGRAM 




(1) The pulse generator (PG) has the following 
characteristics (10%~90%): tr = 6ns, tf == 6ns 

(2) The capacitance Cl includes stray wiring 
capacitance and the probe input capacitance. 


AO, A1, A2 
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MITSUBISHI HIGH SPEED CMOS 

M74HC253P/FP/DP 

DUAL 4-INPUT DATA SELECTOR/MULTIPLEXER WITH 3-STATE OUTPUTS 


DESCRIPTION 

The M74HC253 is a semiconductor integrated circuit con¬ 
sisting of two 4-line to 1-line data selectors/multiplexrs with 
3-state outputs. 

FEATURES 

• High-speed: 18ns typ. (Cl=15pF, Vcc=5V) 

• Low power dissipation; 20/iW/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin; 30% of Vcci niin (Vcc=4.5V, 6V) 

• Capable of driving 10 74LSTTL loads 

• Wide supply voltage range; Vcc=2~6V 

• Wide operating temperature range: Ta=—40—|-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC253P to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS253. 

The M74HC253 consists of data selector functions for 
selecting one of four input line signals and multiplex func¬ 
tions for converting 4-bit parallel data into serial data using 
time-division. 

The 4-line signal Is applied to data inputs DO through D7, 
and after one of the data inputs has been selected by 



select inputs AO and A1, that input signal will be output at 
Y. By applying 4-bit parallel data to DO through D3, and 
connecting the output of a synchronous quadruple counter 
to AO and A1, DO through D3 data will be output at Y syn¬ 
chronous with the clock pulse in the order of D0-D3. Slelct 
inputs A are common to the two circuits while the output- 
enable inputs OE are independent. When OE is high, Y will 
become a high-impedance state irrespective of other 
inputs. 
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MITSUBISHI HIGH SPEED CMOS 

M74HC253P/FP/DP 

DUAL 4-INPUT DATA SELECTOR/MULTIPLEXER WITH 3-STATE OUTPUTS 


FUNCTION TABLE (Note!) 





Note 1 : X : Irrelevant 

Z : High impedance 


ABSOLUTE MAXIMUM RATINGS da =-4o~+85ic) 


Parameter 


Supply voltage 


Input voltage 


Output voltage 



Input protection diode current 


Output parasitic diode current 



V,>Vcc 


Vo<0V 


Vo > Vcc 


Output current per output pin 


Suppiy/GND current Vcc, GND 


Power dissipation (Note 2 ) 


Storage temperature range 


M74HC253FP. Tg = -40—|-70'C and Tg = 70~85°C are derated at -6mW/1C. 
M74HC253DP, Ta = -40~+50'C and Tg = 50~85r are derated at -SmW/r. 


Ratings 


-0.5—1-7. 0 


-0.5—Vcc+0- 5 


-0.5~Vcc+0.5 


-20 


20 


-20 


±50 


500 


-65~+150 


RECOMMENDED OPERATING CONDITIONS (Ta = -40~+85"C) 





























































































> MITSUBISHI HIGH SPEED CMOS 

M74HC2Sa^P/FP/DP 

DUAL 44NPUT DATA SELECTOR/MULTIPLEXER WITH 3-STATE OUTPUTS 


ELECTRICAL CHARACTERISTICS 






loH = —20/«A 

2.0 





loH = —20/iA 

4.5 

4.4 

VOH 

High-level output voltage 

V, = V,„, ViL 

loH * —20 aA 

6.0 

5.9 




loH = ~4.0mA 

4.5 

4.18 




loH “ —5.2mA 

6.0 

5.68 



Low-ievel output voltage 


Low-level Input current 


loL “ 20/iA 
loL = 20//A 
Vi = V,H, V,L Iol° 20//A 
loL 4.0mA 
loL ^ 5.2mA 


Off-8tate high-level output current V| * Vih, Viu Vq * Vcc 


Off-state low-level output current V|» Vih* V|ti Vo ™ OND 


Quiescent supply current V|»Vcci ONO, lo’^^O/iA 




SWITCHING CHARACTERISTICS (Vcc = 5v,Ta = 25t:) 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC253P/FP/DP 


DUAL 4-INPUT DATA SELECTOR/MULTIPLEXER WITH S-STATE OUTPUTS 


SWITCHING CHARACTERISTICS ( Vcc = 2~6v. la = -4o~+85 c) 





1 Limits 1 


Symbol 

Parameter 

Test conditions 


2510 

-40~ 

-(-8510 





Vcc(V) 

Min 



Min 






2.0 



WM 


95 


Itlh 

Low-level to high-level and 


4.5 



■9 


19 

ns 


high-level to low-level 


6.0 



L .13 


16 




2.0 



mm 




fxHL 

output transition time 


4.5 






ns 




6.0 












■■■ 

126 




fpLH 

Low-level to high-level and 





28 





high-level to low-level 


6.0 



23 





output propagation time 


2.0 

■■■ 


126 


158 


fpHL - 

(D-Y) 


4.5 



28 


35 

ns 




6.0 



23 


29 





2.0 



158 


198 



Low-level to high-level and 


4.5 



35 


44 

ns 

mm 

high-level to low-level 

CL = 50pF(Note4) 

6.0 



30 


38 



output propagation time 

2.0 



158 


198 


fpHL 

(A-Y) 


4.5 



35 


44 

ns 




6.0 


... J 

30 


38 





2.0 


■■■ 

■B 


169 


tpLZ ^ 

Output disable time from 


4.5 



■■ 


38 

ns 


low-level and high-level 


6.0 



L 25 1 


31 




2.0 


■m 



169 


fpHZ 

(Ol-Y) 


4.5 





38 

ns 




6.0 





31 





2.0 



90 


113 


fpZL 

Output enable time to 


4.5 



20 


25 

ns 


low-level and high-level 


6.0 



17 


21 





■■■ 


90 


113 


fpZH 

(OE-Y) 





20 


25 

ns 







17 


21 


c, 

Input capacitance 





10 


10 

pF 

Co 

Off-state output capacitance 

OE = Vcc 




15 

1 

15 

PF 

CpD 

Power dissipation capacitance (Note 3) 




61 




pF 


Note 3 : CpD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions. 
The power dissipated during operation under no-load conditions is calculated using the following formula: 
Pd = CpD * Vcc* ' fi+lcc ■ Vcc 


Note 4 Test Circuit 


INPUT Vcc OUTPUT Vcc 



Parameter 

SW1 

SW2 

tTLH» Ithl 

1pLH» fpHL 

Open 

Open 

fpLZ 

Closed 

Open 

tpHZ 

Open 

Closed 

fpZL 

Closed 

Open 

fpZH 

Open 

Closed 


(1) The pulse generator (PG) has the following 
characteristics (10%~90%): tr = 6ns, tf = 6ns 

(2) The capacitance Cl includes stray wiring 
capacitance and the probe input capacitance. 





































































MITSUBISHI HIGH SPEED CMOS 

M74HC253P/FP/DP 


DUAL 44NPUT DATA SELECTOR/MULTIPLEXER WITH 3-STATE OUTPUTS 






MITSUBISHI HIGH SPEED CMOS 

IVI74HC257P/FP/DP 

QUADRUPLE 2-INPUT DATA SELECTOR/MULTIPLEXER WITH 3-STATE OUTPUTS 


DESCRIPTION 

The M74HC257 is a semiconductor integrated circuit con¬ 
sisting of four 2-iine to 1-iine data selectors/multipiexers 
with 3-state outputs. 

FEATURES 

• High^fanout 3-state output; (loL=6mA, ioH=“6mA) 

• High-speed: 12ns typ. (Cl=50pF, Vcc=5V) 

• Low power dissipation; 20;uW/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. min (\/cc=4.5\/, 6V) 

• Capable of driving 15 74LSTTL loads 

• Wide operating voltage range; \/cc=2~6V 

• Wide operating temperature range; Ta=—40—|-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technoiogy allows the M74HC257 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS257. 

The M74HC257 consists of four circuits each containing 
date selector functions for selecting one of two input iine 
signals and multiplexer functions for converting 2-bit para¬ 
llel data into serial data using time-division. 


PIN CONFIGURATION (TOP VIEW) 


SELECT 

INPUT 


DATA INPUTS 


■Q 


AO —|T 
BO —[T 
yo*-|T — 

I A1—|T — 

I Bl— [T — 

Yl-U- 
GND [T 


ko 

BO A 3 
lYO B 3 


A 1 


Y 3 


B 1 A 2 


Y2 


jj^ Vcc 

LZ - OUTPUT 

15 | — OE enable input 


;|-i3-A3 
TH-bs 

T|] —Y 3 

TII-A2 
[- 7 ^ — 62 

— Y 2 output 


DATA INPUTS 


16P4 

Outline 16P2N 
16P2P 


The 2-line signal is appiied to data inputs A and B, and af¬ 
ter one of the data inputs has been selected by select in¬ 
put S, it is output at pin Y. By applying 2-bit parallei data to 
A and B, and connecting the output of a binary counter to S, 
A and B date will be output at Y synchronous with the clock 
pulse in the order A-B. Both S and output-enable input OE 
are common to all four circuits. 

When OE is high, all outputs Y will become high impe¬ 
dance state irrespective of other inputs. 
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QUADRUPLE 2-INPUT DATA SELECTOR/MULTIPLEXER WITH 3-STATE OUTPUTS 


FUNCTION TABLE (Note 1) 


Inputs 

Output 


S 

A 

B 

Y 

H 

X 

X 

X 

Z 

L 

L 

L 

X 

L 

L 

L 

H 

X 

H 

L 

H 

X 

L 

L 

L 

H 

X 

H 

H 


Note 1 : X : irrelevant 

Z : High impedance 


ABSOLUTE MAXIMUM RATINGS (Ta = —40'—(-85“C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0.5—f-7. 0 

V 

V, 

Input voltage 


-0. 5'~Vcc+0. 5 

V 

Vo 

Output voltage 


—0. 5—Vec+O. 5 

V 

Hi 

Input protection diode current 

V, < OV 

-20 

mA 

V, > Vcc 

20 

Q| 

Output parasitic diode current 


-20 


Vo > Vcc 

20 


Output current per output pin 


±35 


Ice 

Supply/GND current 


±75 


Pd 

Power dissipation 

(Note2) 

500 

mW 

Tstg 

Storage temperature range 


-65—hi 50 

“C 


Note 2 : M74HC257FP, Ta = -40~-t-70“C and Ta = 70~85°C are derated at -6mW/“C. 

M74HC257DP, Ta = -40—l-50°C and Ta = 50'-85'C are derated at -SmW/t. 


RECOMMENDED OPERATING CONDITIONS (Ta = -40~+85c) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

7“ 


6 

V 

V, 

Input voltage 

0 



V 

Vo 

Output voltage 

0 


Vcc 

V 

Topr 

Operating temperature range 

-40 



”C 

tr, tf 

Input risetlme, falltime 

Vcc = 2.0 V 

0 


1000 


Vcc = 4.5V 

0 



Vcc = 6. OV 

0 
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ELECTRICAL CHARACTERISTICS 



SWITCHING CHARACTERISTICS ( Vcc = 5v. Xa = 25 c) 
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QUADRUPLE 2-INPUT DATA SELECTOR/MULTIPLEXER WITH 3-STATE OUTPUTS 


SWITCHING CHARACTERISTICS ( Voc = 2~6v. ta = -40~+85c) 






Limits 


Symbol 

Parameter 

Test conditions 


25"C 

-40~ 






Vcc(V) 

Min 

Typ 

Max 

Min 








imi 


■■■ 



txLH 

Low-level to high-level and 










high-level to low-level 

Cl = 50pF (Note 4) 









2.0 



60 




Ithl 

output transition time 


4.5 



12 







6.0 



10 


■a 





2.0 



100 


■RS 


tpLH 



4.5 



20 



ns 



Cl = 50pF (Note4) 

6.0 



17 


WBm 




2.0 



100 




tpHL 

Low-level to high-level and 


4.5 



20 





high-level to low-level 


6.0 



17 





output propagation time 


2.0 



150 




tpLH 

(A, B-Y) 


4.5 



30 






Cl= 150pF (Note 4) 

6.0 



26 






2.0 



150 




tpHL 



4.5 



30 







6.0 



26 







2.0 



160 




tpLH 



4.5 



32 


mm 




Cu = 50pF(Note4) 

6.0 



27 


■1 




2.0 



160 




^PHL 

Low-level to high-level and 


4.5 



32 


mm 



high-level to low-level 


6.0 



27 


mM 



output propagation time 


2.0 



210 


mmm 


tpLH 

(S-Y) 


4.5 



42 



ns 



Cl = ISOpF (Note4) 

6.0 



36 


■■ 




2.0 



210 




tpHL 



4.5 



42 



ns 


■ 


6.0 



36 


■9 





2.0 



140 



■■ 

tpLZ 

Output disable time from 


4.5 



28 





low-level and high-level 

Cl = 50pF (Note4) 

6.0 



24 


K9 

■1 


2.0 



140 



Hi 

tpHZ 

(^-Y) 


4.5 



28 







6.0 



24 


mmi 

HH 




2.0 



110 




tpZL 



4.5 



22 






Cl = 50pF (Note 4) 

6.0 



19 






2.0 



110 




tpZH 

Output enable time to 


4.5 



22 





low-level and high-level 


6.0 



19 






2.0 



160 



M 

tpZL 

(^-Y) 


4.5 



32 






Cl = 150pF(Note4) 

6.0 



27 


■■ 

HU 



2.0 



160 




tpZH 



4.5 



32 


Bl 





6.0 



27 


■■ 


c, 

Input capacitance 





10 


10 

PF 

Co 

Off-state output capacitace 

Vcc 




15 


15 

PF 

CpD 

Power dissipation capacitance (Note 3) 



■■■ 



!■■■ 

!■■■ 

pF 


Note 3 : CpD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions. 

The power dissipation during operation under no-load conditions is calculated using the following formula; 
Pd = CpD • Vcc^ • fi+lcc ' Vcc 
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' I" r r/ ur 

QUADRUPLE 2-INPUT DATA SELECTOR/MULTIPLEXER WITH 3-STATE OUTPUTS 


DESCRIPTION 

The M74HC258 is a semiconductor integrated circuit con¬ 
sisting of four 2-iine to 1-iine data seiectors/multipiexers 
with 3-state outputs. 

FEATURES 

• High-fanout 3-state output (ioL=6mA, loH=~6niA) 

• High-speed: 12ns typ. (Cl=50pF, Vcc=5V) 

• Low power dissipation: 20>uW/pacl<age, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. min (Vcc=4.5V, 6V) 

• Capable of driving 15 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=— 40'—|-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC258P to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS258. 

The M74HC258 consists of four circuits each containing 
data selector functions for selecting one of two input line 
signals and multiplexer functions for converting 2-bit para¬ 
llel data into serial data using time-division. 

The 2-line signals are applied to data inputs A and B, and 
after one of the data inputs has been selected by select in¬ 
put S, it is output at pin Y. By applying 2-bit parallel data to 
A and B, and connecting the output of a binary counter to S, 
the data at A and B will be inverted and sequentially output 



at Y in synchronous with the clock pulse in the order A-B. 

S and output-enable input OE are common to all four cir¬ 
cuits. When OE is high, all outputs Y will become high im¬ 
pedance state irrespective of other inputs. 

FUNCTION TABLE (Note 1) 


1 Inputs 

Output 

of 

S 

A 

B 

Y 

H 

X 

X 

X 

Z 

L 

L 

L 

X 

H 

L 

L 

H 

X 

L 

L 

H 

X 

L 

H 

L 

H 

X 

H 

L 

Note 1 : X : 

Irrelevant 




z 

High impedance 
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ABSOLUTE MAXIMUM RATINGS (Ta = —40~+85°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5—1-7. 0 

V 

v. 

Input voltage 


—0. 5~Vcc+0. 5 

V 

Vo 

Output voltage 


—0. 5~Vcc+0. 5 

V 


Input protection diode current 

V|<0V 

-20 


l|K 

_1 

V, > Vcc 

20 

PHI 

Output parasitic diode current 


—20 

mA 



20 

lo 

Output current per output pin 


±35 

mA 

Ice 


Vcc, GND 

±75 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 


Storage temperature range 


-65—1-150 

"C 


Note 2 : M74HC258FP, Ta = -40—|-70°C and Ta = 70~85°C are derated at -6mW/°C, 
M74HC258DP. Tg = -40~+50“C and Ta= 50~85“C are derated at -5mW/'C. 


RECOMMENDED OPERATING CONDITIONS (Ta = -40~+85°C) 



ELECTRICAL CHARACTERISTICS 


Test conditions 


loL = 6.0mA 
ioL = 7.8mA 


High-level input current 


Low-level input current V| = OV 

Off-state high-level output current V| = Vih, Vil, Vo = Voc 


Off-state low-level output current V, = Vih, V|l, Vq = GND 


Limits 

25'C 

Min 

Typ 

Max 

1.5 

3.15 

4.2 





0.5 

1.35 

1.8 

1.9 

4.4 

5.9 



4.18 

5.68 






-40~ 

+85‘C 


Min 

Max 


1.5 

3.15 

4.2 


V 


0.5 

1.35 

1.8 

V 

1.9 

4.4 

5.9 


V 

4.13 

5.63 




0.1 

0.1 

0.1 

V 


Iqc 
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SWITCHING CHARACTERISTICS (Vcc = 5 v la = 25c) 


Symbol 

Parameter 

Test conditions 

Limits 





txLH 

Low-level to high-level and high-level to low-level 
output transition time 

Cl = 50pF (Note 4) 


■mill 

l^nsji 

ns 

trHL 



10 

ns 

tpLH 

Low-level to high-level and high-level to low-level 
output propagation time (A, B —Y) 



18 

ns 

tpHL 



18 

ns 

tpLH 

Low-level to high-level and high-level to low-level 
output propagation time (S — Y) 



18 

msi 

tpHL 



18 


tpLZ 

Output disable time from low-level and high-level 
(^-Y) 

Cl = 5 pF (Note 4) 



25 


tpHZ 



25 


tpZL 

Output enable time to low-level and high-level 

(^ - Y) 

CL = 50pF(Note4) 



28 

ns 

4pZH 



28 

ns 


SWITCHING CHARACTERISTICS (Vcc = 2~6V, Ta = -40—|-85°C) 
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QUADRUPLE 2>INPUT DATA SELECTOR/MULTIPLEXER WITH 3-STATE OUTPUTS 


SWITCHING CHARACTERISTICS (Vcc = 2~6V. Ta = -40—|-85°C)(Continued) 






I Limits I 


Symbol 

Parameter 

Test conditions 


25°C 

-40~ 

-f-85°C 

Unit 




Vcc(V) 

Min 

Typ 

Max 

Min 

Max 





2.0 



150 


189 


fpLZ 

Output disable time from 


4.5 



30 


38 

ns 


low-level and high-level 

Cl = 50pF (Note 4) 

6.0 



26 


32 



2.0 



150 


189 


tpHZ 

(^-Y) 


4.5 



30 


38 

ns 




6.0 



26 


32 





2.0 



150 


189 


fpzL 



4.5 



30 


38 

ns 



Cl = 50pF(Note4) j 

6.0 


I 

26 


32 




2.0 



150 


189 


tpZH 

Output eaable time to 


4.5 



30 


38 

ns 


low-level and high-level 


6.0 



26 


32 




2.0 



200 


252 


tpZL 

(^-Y) 


4.5 



40 


50 

ns 



Cl = 150pF (Note4) 

6.0 



34 


43 




2.0 



200 


252 


tpZH 



4.5 



40 


50 

ns 




6.0 



34 


43 


c, 

Input capacitance 





10 


10 

PF 

Co 

Off-state output capacitance 

^ = Vcc 




15 


15 

PF 


Power dissipation capaoitance (Note 3) 








pF 


Note 3 : CpD is the internai capacitance of the iC calculated from operation supply current under no-load conditions. 

The power dissipation during operation under no-load conditions is calculated using the following formula: 
Po = CpD • Vcc^ ' fi"("icc ■ Vcc 


Note 4 ; Test Circuit 

INPUT Vcc OUTPUT Vcc 



Parameter 

SW1 

SVV2 

frLH) ^THL 
fpLH> tpHL 

Open 

Open 

tpLZ 

Closed 

Open 

tpHZ 

Open 

Closed 

fpZL 

Closed 

Open 

tpZH 

Open 

Closed 


(1) The pulse generator (PG) has the following 
characteristics (10%~90%): t^ = 6ns, tf = 6ns 

(2) The capacitance Cl includes stray wiring 
capacitance and the probe input capacitance. 


TIMING DIAGRAM 
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8>BIT ADDRESSABLE LATCH/l-OF-8 DECODER 


DESCRIPTION 

The M74HC259 is a semiconductor integrated circuit con¬ 
sisting of eight latches and a demultiplexer which desig¬ 
nates the latches, with a 3-bit binary code. 

FEATURES 

• High-speed: 18ns typ. (Cl=15pF, Vcc=5V) 

• Low power dissipation: 20/^W/package, max 
(Vcc=5V, Ta=25‘'C, quiescent state) 

• High noise margin: 30% of Vcc. min (Vcc=4.5\/, 6V) 

• Capable of driving 10 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40—(-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC259 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS259. 

The M74HC259 consists of a 3-bit binary-to-octal demulti¬ 
plexer and eight latchs. The following operational modes 
can be selected by combining the enable input E and reset 
input R. 



(1) 3-bit binary-to-octal decoder/demultiplexer (E low, R 
low) 

(2) Addressable latch (E low, R high) 

(3) Data input inhibit (E high, R high) 

(4) Direct reset (E high, R low) 

When this device is used as a 3-bit binary-to-octal decod¬ 
er/demultiplexer, and the select inputs A0~A2 are desig¬ 
nated by a 3-bit binary number, the same signal as the data 
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IVI74HC259P/FP/DP 

8-BIT ADDRESSABLE LATCH/l-OF-S DECODER 


input D will appear in one of the outputs Q0~Q7 corres¬ 
ponding to that number and all the other outputs will be 
low. The latch does not operate in this mode. When used 
as an addressable latch and inputs A0~A2 are designated 
as above, the corresponding latch will be selected and the 
same signal as D will appear in the output. 

When E changes from low to high (data inhibit mode), the 


information from the data input D immediately before the 
change will be latched. When E is low, the signal appear¬ 
ing in Q will be also changed if the signal D is changed. 

In the data input inhibit mode, Q0~Q7 will not change even 
if D is changed and the status before E is high will be held. 
In the direct reset mode, all outputs will be reset to low, 
irrespective of the status of D or A0~A2. 


FUNCTION TABLE (Note 1) 


Operation mode 

Inputs 

Outputs 

R 

E 

D 

AO 

At 

A2 

QO 

Q1 

02 

03 

Q4 

Q5 

Q6 

Q7 

Direct reset 

L 

H 

X 

X 

X 

X 

L 

L 

L 

L 

L 

L* 

L 

L 

3-bit binary-to-octal 
decoder/demultiplexer 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

H 

L 

L 

L 

H 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

H 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

H 

H 

L 

L 

L 

H 

L 

L 

L 

L 

L 

L 















L 

L 

L 

H 

H 

H 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

H 

H 

H 

H 

L 

L 

L 

L 

L 

L 

L 

H 

Data input suspension 

H 

H 

X 

X 

X 

X 


Km 

K^l 

Km 

KS3 

Q5° 

Q6° 

Km 

Addressable latch 

H 

L 

L 

L 

,L 

L 

L 

KUI 

Km 

Km 

Km 


Km 

Km 

H 

L 

H 

L 

L 

L 

H 

Km 

Km 

Km 

Km 


K^l 

Km 

H 

L 

L 

H 

L 

L 


L 


Km 

Km 


K^l 

Km 

H 

L 

H 

H 

L 

L 

wPBm 

H 

Km 

Km 

KS9I 

Kim 

Km 

Km 







; 




i 




H 

L 

L 

H 

H 

H 


Km 

Km 

Kmi 

KSiil 


Km 

L 

H 

L 

,H 

H 

H 

H 

EE9 

KSIfl 

Km 

Km 

Km 


Km 

H 


Note 1 : X : Irrelevant 

Q° : Output state Q before enable Input changes 


ABSOLUTE MAXIMUM RATINGS (Ta = —40—|-85°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5—1-7. 0 

V 

V, 

Input voltage 


—0. 5~Vcc+0- 5 

V 

Vo 

Output voltage 


—0. 5—Vec+O. 5 

V 

l|K 

Input protection diode current 

V| < OV 

-20 

mA 

V, > Vcc 

20 

loK 

Output parasitic diode current 

Vo < OV 

-20 

mA 

Vo > Vcc 

20 

lo 

Output current per output pin 


±25 

mA 

Ice 

Supply/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 

Tstg 

Storage temperature range 


-65~+150 

°C 


Note 2 : M74HC259FP, Tg =-40—h70“C and Tg = 70~85°C are derated at-6mW/'C. 

M74HC259DP, Ta = -40—h50”C and Tg = 50~85°C are derated at -5mW/'C. 

RECOMMENDED OPERATING CONDITIONS (Ta =- 40 ~+ 85 c) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

2 


6 

V 

V, 

Input voltage 

0 


Vcc 

V 

Vo 

Output voltage 

0 


Vcc 

V 

Topr 

Operating temperature range 

-40 


+85 

"C 

tr- tf 

Input risetime, falltime 

Vcc = 2. OV 

0 


1000 

ns 

Vcc = 4.5V 

0 


500 

Vcc “ 6- OV 

0 


400 
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8-BIT ADDRESSABLE LATCH/l-OF-8 DECODER 


ELECTRICAL CHARACTERISTICS 


Symbol 

Parameter 


Limits 

Unit 

Test conditions 


25’C 

-40—|-85"C 


Vcc(V) 

Min 

Typ 

Max 

Min 

Max 

ViH 

High-level input voltage 

Vo = 0. IV, Vcc-0.1V 
llol =20 /uA 

2.0 

4.5 

6.0 

1.5 

3.15 

4.2 



1.5 

3.15 

4.2 


V 

V,L 

Low-level input voltage 

Vo = 0.1V, Vcc-0.1V 

llol =20/^A 

2.0 

4.5 

6.0 



0.5 

1.35 

1.8 


0.5 

1.35 

1.8 

V 

VoH 

High-level output voltage 

V, = V,H, V,t 

loH = —20//A 

loH = —20//A 
loH = —20/;iA 

2.0 

4.5 

6.0 

1.9 

4.4 

5.9 



1.9 

4.4 

5.9 


V 

loH = “4.0mA 

loH “ —5.2mA 

4.5 

6.0 

4.18 

5.68 



4.13 

5. 63 


VoL 

Low-level output voltage 

Vi = ViH, Viu 

loL = 20/t(A 
loL — 20 juA 

loL = 20^A 

2.0 

4.5 

6.0 



0.1 

0.1 

0.1 


0.1 

0.1 

0.1 

V 

loL = 4.0mA 

loL = 5- 2mA 

4.5 

6.0 



0. 26 

0. 26 


0. 33 

0. 33 

l|H 

High-level Input current 

< 

II 

< 

6.0 



0.1 


1.0 


l|L 

Low-level Input current 

V| = 0V 

6.0 



-0.1 


-1.0 

Ice 

Quiescent supply current 

Vi = Vcc, GND, Io=0/uA 

6.0 



4.0 


40.0 

A A 


SWITCHING CHARACTERISTICS (Vcc = sv. = 25c) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

Itlh 

Low-level to high-level and high-level to low-level 

output transition time 

Cl= 15pF(Note4) 



10 

ns 

Ithl 



10 

IpLH 

Low-level to high-level and high-level to low-level 
output propagation time (D — Q) 



32 

ns 

tpHL 



32 

tpLH 

Low-level to high-level and high-level to low-level 
output propagation time (A — Q) 



38 

ns 

tpHL 



38 

tpLH 

Low-level to high-level and high-level to low-level 
output propagation time (E — Q) 



35 

ns 

tpHL 



35 

tpHL 

High-level to low-level output propagation time 

(R-Q) 



27 

ns 
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8-BIT ADDRESSABLE LATCH/l-OF-8 DECODER 


SWITCHING CHARACTERISTICS ( Vcc = 2~6v. la = - 4 o~+ 85 r) 



Note 3 : CpD is the Internal capacitance of the 1C calculated from operation supply current under no-load conditions. 
The power dissipated during operation under no-load conditions is calculated using the following formula; 
Pd = CpD ’ Vcc^ * fi+lcc ' Vcc 



















































MITSUBISHI HIGH SPEED CMOS 

M74HC259P/FP/DP 


8-BIT ADDRESSABLE LATCH/l-OF-S DECODER 


input Vcc output 




(1) The pulse generator (PG) has the following 
characteristics (10%~90%): tr = 6ns, tf = 6ns 

(2) The capacitance Cl includes stray wiring 
capacitance and the probe input capacitance. 
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MITSUBISHI HIGH SPEED CMOS 


M74HC266P/FP/DP 


QUADRUPLE 2-INPUT EXCLUSIVE NOR GATE 


DESCRIPTION 

The M74HC266 is a semiconductor integrated circuit con¬ 
sisting of four 2-input exclusive NOR gates. 

FEATURES 

• High-speed: 9ns typ. (Cl=15pF, Vcc=5V) 

• Lo\w power dissipation: 5/uW/package, max 
(Vcc=5V, Ta=25‘'C, quiescent state) 

• High noise margin: 30% of Vcc> niin (Vcc=4.5V, 6V) 

• Capable of driving 10 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40—h85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC266 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS266. 

Buffered outputs Y improve input-to-output transfer charac¬ 
teristics and reduce to a minimum output impedance varia¬ 
tions with respect to input voltage variations. 

When both inputs A and B are either high or low, the output 
Y will become high, and when the levels of A and B are 
opposite, the output Y will become low. 

Note that the outputs of M74HC266 and 74LS266 differ in 
that the outputs of the M74HC266 is not open drain. 

This device of some makers is named 74HC7266. 


PIN CONFIGURATION (TOP VIEW) 



14P2P 


INPUTS 


OUTPUTS 


INPUTS 


LOGIC DIAGRAM (EACH GATE) 
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FUNCTION TABLE 


Inputs 

Output 

A 

B 

Y 

L 

L 

H 

H 

L 

L 

L 

H 

L 

H 

H 

H 


ABSOLUTE MAXIMUM RATINGS (Ta = —40—h85X;, unless othenwise noted) 


Symbol 

Parameter 

1 ■ ■ ' ' ' 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5~-l-7. 0 

V 

V| 

Input voltage 


-0. 5~Vcc+0. 5 

V 

Vo 

Output voltage 


-0. 5~Vcc+0.5 

V 

liK 

Input protection diode current 

V|<0V 

-20 

mA 

V, > Vcc 

20 

loK 

Output parasitic diode current 

Vo<0V 

-20 

mA 

Vo > Vcc 

20 

lo 

Output current per output pin 


±25 

mA 

Icc 

Suppiy/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 

(Note 1) 

500 

mW 

Tstg 

Storage temperature range 


-65—hi 50 

“C 


Note 1 : M74HC266FP, Ta = -40—heOt: and Ta= 60~85°C are derated at -6mW/TC. 

M74HC266DP, Ta = -40—|-50”C and Ta = 50~85'C are derated at -SmW/r. 
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MITSUBISHI HIGH SPEED CMOS 

M74HC266P/FP/DP 

QUADRUPLE 2-INPUT EXCLUSIVE NOR GATE 



RECOMMENDED OPERATING CONDITIONS (Ta--4o~+85r) 


Supply voltage 


Input voltage 


Output voltage 


Operating temperature range 


Vcc = 2. OV 

Input risetime, falltime Vcc = 4.5V 
Vcc = 6.0V 



ELECTRICAL CHARACTERISTICS 






























































































MITSUBISHI HIGH SPEED CMOS 

IVI74HC266P/FP/DP 

QUADRUPLE 2-INPUT EXCLUSIVE NOR GATE 


SWITCHING CHARACTERISTICS (Vcc = sv, Ta = 25 c) 


Symbol 

Parameter 

Test conditions 



Min 



trLH 

Low-level to high-level and high-level to low-level 

output transition time 

Cl= 15pF(Note3) 



10 

ns 

♦thl 



10 

ns 

tpLH 

Low-ievel to high-ievel and high-level to low-level 

output propagation time 



20 


fpHL 




ns 


SWITCHING CHARACTERISTICS (Vcc = 2 ~ 6 v, la = -4o~+85c) 





Limits 


Symboi 

Parameter 

Test conditions 


25“C 

-40~ 

-1-85’C 

Unit 




Vcc(V) 

Min 

Typ 

Max 

Min 

Max 





2.0 



75 


95 


tTLH 

Low-level to high-level and 


4.5 



15 


19 

ns 


high-level to low-level 


6.0 



13 


16 




2.0 



75 


95 


Ithl 

output transition time 


4.5 



15 


19 

ns 



CL = 50pF(Note3) 

6.0 



13 


16 




2.0 



120 


151 


tpLH 

Low-level to high-level and 


4.5 



24 


30 

ns 


high-level to low-level 


6.0 



20 


26 




2.0 



120 


151 


tpHL 

output propagation time 


4.5 



24 


30 

ns 




6.0 



20 


26 



input capacitance 





10 


10 

PF 

Cpo 


■■■■■■■■■■■ 

HHI 

HH 





PF 


Note 2 : Cpo is the internal capacitance of the 1C calculated from operation supply current under no-load conditions, (per gate) 
The power dissipated during operation under no-load conditions is calculated using the following formula: 

Pd = CpD • Voc^ ' fi+lcc ’ Vcc 


Note 3 : Test Circuit 


INPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following 
characteristics (10%~90%): V = 6ns, tf = 6ns 

(2) The capacitance Cl includes stray wiring 
capacitance and the probe input capacitance. 


TIMING DIAGRAM 
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GND 


Vcc 
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MITSUBISHI HIGH SPEED CMOS 

M74HC266AP/FP/DP 

QUADRUPLE 2-INPUT EXCLUSIVE NOR GATE WITH OPEN-DRAIN OUTPUTS 


DESCRIPTION 

The M74HC266A is a semiconductor integrated circuit con- 
siting of four 2-input exciusive NOR gates with open-drain 
outputs. 

FEATURES 

• Open drain outputs 

• High-speed: 8ns typ. (Cl=15pF, Vcc=5V) 

• Low power dissipation: 5//W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. min (Vcc=4.5V, 6V) 

• Capable of driving 10 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=— 40—|-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC266A to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS266. 

Open-drain outputs permit a versatile selection of high out¬ 
put impedances by means of externally connected load re¬ 
sistors. This makes “AND ties” a possibility, unlike the case 
of normal gates. 

When both inputs A and B are either high or low, the output 
Y will become high, and when the levels of A and B are 
opposite, the output Y will become low. 

Note that, unlike 74LS266, voltages higher than Vcc must 
not be applied to the output. 



For application requiring normal outputs, another device, 
the M74HC266 is available with the same functions and pin 
configuration. 

This device of some makers is named 74HC266. 


FUNCTION TABLE 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC266AP/FP/DP 

QUADRUPLE 2-INPUT EXCLUSIVE NOR GATE WITH OPEN-DRAIN OUTPUTS 


ABSOLUTE MAXIMUM RATINGS (Ta = —40—|-85°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5-1-7. 0 

V 

V| 

Input voltage 


—0. 5—Vcc+0- 5 

V 

Vo 

Output voltage 


-0. 5~Vcc+0. 5 

V 

IlK 

Input protection diode current 

V| < ov 

-20 

mA 

V, > Vcc 

20 

loK 

Output parasitic diode current 

Vo< OV 

-20 

mA 

Vo ^ Vcc 

20 

lo 

Output current per output pin 


25 

mA 

Ice 

Supply/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 

(Note 1) 

500 

mW 

Tstg 

Storage temperature range 


-65—f-150 

”C 


Note 1 ; M74HC266AFP, Ta = -40—|-60”C and Ta = 60~85“C are derated at -6mW/“C. 

M74HC266ADP, Ta = —40~+50°C and Ta = 50~85”C are derated at —5mW/“C. 


RECOMMENDED OPERATING CONDITIONS (Ta = -4o~+85c) 


Symboi 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Suppiy voitage 

2 


6 

V 

v. 

Input voltage 

0 


Vcc 

V 

Vo 

Output voltage 

0 


Vcc 

V 

Toor 

Operating temperature range 

-40 


±85 

°c 

tr> tf 

Input risetime, falltime 

Vcc = 2. OV 

o' 


1000 

ns 

Vcc = 4.5V 

0 


500 

Vcc = 6. OV 

0 


400 


ELECTRICAL CHARACTERISTICS 


Symbol 

Parameter 


Limits 

Unit 

Test conditions 


25'C 

-40~±85'C 


Vcc(V) 

Min 

Typ 

Max 

Min 

Max 

V,H 

High-level input voltage 

Vo = 0.1V, Vcc-0. IV 
llol = 20/iA (Notes) 

2.0 

4.5 

6.0 

1.5 

3. 15 

4.2 



1.5 

3.15 

4.2 


V 

V,L 

Low-level input voltage 

Vo = 0.1V, Vcc-0. IV 
llol = 20// A (Notes) 

2.0 

4.5 

6.0 



0.5 

1.35 

1.8 


0.5 

1.35 

1.8 

V 

VoL 

Low-level output voltage 

V| = V,H, V,L 

loL — 20//A 

loL ” 20/^A 
loL = 20ju A 

2.0 

4.5 

6.0 



0.1 

0.1 

0.1 


pop 

V 

Iql = 4. 0mA 

loL = 5.2mA 

4.5 

6.0 



0. 26 

0. 26 


0. 33 

0. 33 

IlH 

High-level input current 

1 

> 

C£> 

> 

6.0 



0.1 


1.0 

mA 

IlL 

Low-level input current 

V| = ov 

6.0 



-0.1 


-1.0 

mA 

lo 

Maximum output leakage current 

V| = V|H, V|L, Vo = Vcc 

6.0 



0.5 


5.0 

mA 

V| = V|H, V|L, Vo = GND 

6.0 



-0.5 


-5.0 

Ice 

Quiescent supply current 

V| = Vcc, GND, lo = 0//A 

6.0 



1.0 


10.0 

//A 


SWITCHING CHARACTERISTICS (Vcc = sv Ta = 25c) 



Parameter 

Test conditions 

1 Limits 

Unit 

Min 

Typ 

Max 

mm 

High-level to low-level output transition time 

Rl= Ikn 

Cl= 15pF (Notes) 



10 

ns 

tpLH 

Low-level to high-level and high-level to low-level 

output propagation time 

RL=lkn, CL = 5pF(NoteS) 



23 

. ns 

tpHL 

RL= 1 kn, CL=15pF(NoteS) 



17 

ns 
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MITSUBISHI HIGH SPEED CMOS 

M74HC266AP/FP/DP 


QUADRUPLE 2-INPUT EXCLUSIVE NOR GATE WITH OPEN-DRAIN OUTPUTS 


SWITCHING CHARACTERISTICS (Vcc = 2~6v,Ta = -40~+85c) 


Symbol 

Parameter 


Limits 

Unit 

Test conditions 


25”C 

-40—h85"C 


Vcc(V) 




Min 

Max 

Ithl 

High-level to low-level 

output transition time 

RL = lkn 

Cl = 50pF (Notes) 

HQI 

■ 


H 


95 

19 

16 

ns 


Low-level to high-level and 

high-level to low-level 

output propagation time 

H 

■ 

■ 


■ 




WBM 

■ 

■ 


■ 



c, 

Input capacitance 





10 


10 

pF 

Co 

Output capacitance 

A = B = Vcc, GND 




10 


10 

PF 

CpD 




■■■ 

16 




pF 


Note 2 : CpD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions, (per gate) 
The power dissipation during operation under no-load conditions is calculated using the following formula: 

Pd = CpD • Voc^ ■ fi+lcc ’ Vcc 


Note 3 : Test Circuit 


INPUT Vcc OUTPUT Vcc 



(1) The pulse generator (PG) has the following 
characteristics (10%~90%): tr = 6ns, tf = 6ns 

(2) The capacitance Cl Includes stray wiring 
capacitance and the probe input capacitance. 


TIMING DIAGRAM 
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MITSUBISHI HIGH SPEED CMOS 

M74HC273P/FP/DWP 


OCTAL D.TYPE FLIP-FLOP WITH COMMON CLOCK AND RESET 


DESCRIPTION 

The M74HC273 is a semiconductor integrated circuit con¬ 
sisting of eight positive-edge triggered D-type flip flops 
with common clock and direct reset inputs. 

FEATURES 

• High-speed: (clock frequency) 40MHz typ. 

(Cl=15pF. Vcc=5V) 

• Low power dissipation: 20A<W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. min (Vcc=4.5\/, 6V) 

• Capable of driving 10 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40—l-SS^C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC273 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS273. 

The M74HC273 contains eight edge-triggered D-type flip 
flops with common direct reset input Rd and common clock 
input CK. 

When CK changes from low-level to high-level, the signals 
just previously input at D appears at output Q in accord¬ 
ance with the function table given. 

When Rd is low, all outputs Q will become low, irrespective 
of other inputs. When used as a D-type flip flop, Rd should 
be maintained high. 


PIN CONFIGURATION (TOP VIEW) 



20P4 

Outline 20P2N 
20P2V 


FUNCTION TABLE (Note 1) 


Inputs 

Output 

Rd 

CK 

D 

Q 

L 

X 

X 

L 

H 

t 

H 

H 

H 

t 

L 

L 

H 

L 

X 

Q° 

H 

1 

X 

Q° 


Note 1 : t : Change from low to high 
i : Change from high to low 
Q° : Output state Q befor clock input changed 
X : Irrelevant 


LOGIC DIAGRAM 


CLOCK INPUT CK 


DIRECT 
RESET INPUT Rd 


OUTPUTS 





DO 


D1 


D2 


D3 


D4 


D5 


D6 


D7 


GND 


DATA INPUTS 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC273P/FP/DWP 

OCTAL D-TYPE FLIP-FLOP WITH COMMOH CLOCK AND RESEt 


ABSOLUTE MAXIMUM RATINGS (Ta = —40—KSBIC, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 

• 

-0. 5~+7. 0 

V 

V, 

Input voltage 


-0.5~Vcc+0.5 

V 

Vo 

Output voltage 


-0.5~Vcc+0.5 

V 

mm 

Input protection diode current 

V| < ov 

-20 

mA 

V, > Vcc ' 

20 


Output parasitic diode current 

Vo< OV 

-20 

mA 

Vo > Vcc 

20 

lo 

Output current per output pin 


±25 

mA 

Ice 

Supply/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 


Storage temperature range 


-65—hi 50 

"C 


Note 2 : M74HC273FP, Ta = -40~+75°C and Tg = 75~85°C are derated at -7mW/‘C. 

M74HC273DWP, Tg = -40~+80t: and Tg = 80~85''C are derated at -7mW/‘C. 


RECOMMENDED OPERATING CONDITIONS da =-4o~+85t) 




ELECTRICAL CHARACTERISTICS 


Symbol 

Parameter 

Test conditions 

Vcc(V) 



V(H High-level input voltage 



ViL. Low-level Input voltage 



VoH High-level output voltage 


Low-level output voltage 



Low-level input current 


Quiescent supply current 


Vo = 0.1V, Vcc-0. IV 

I lot =20 /vA 


Vo = 0.1V, Vcc-0. IV 
llol = 20 ;uA 


loH ~ —20/iA 
loH = —TQfik 
V| = V|H, V|L loH = 



loL “ 

20y«A 

loL — 

20yuA 

lot “ 

20//A 

lOL = 

4,0mA 

loL — 

5.2mA 


V| = 6V 


V| = 0V 


Vi = Vcc, GND, lo = 0//A 



1.0 yuA 


-1.0 yuA 


40.0 I yuA 
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MITSUBISHI HIGH SPEED CMOS 

M74HC273P/FP/DWP 

OCTAL D<TYPE FLIP-FLOP WITH COMMON CLOCK AND RESET 


SWITCHING CHARACTERISTICS (Vcc = 5 v, Ta = 250 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

fmax 

Maximum clock frequency 

CL=15pF(Note4) 

30 



MHz 

tTLH 

Low-level to high-level and high-level to low-level 

output transition time 



10 

ns 

fjHL 



10 

ns 

fpLH 

Low-level to high-level and high-level to low-level 
output propagation time (CK — Q) 



27 

ns 

tpHL 



27 

ns 

fpHL 

High-level and high-level to low-level 
(R^-Q) 

■ 


27 

ns 


SWITCHING CHARACTERISTICS (Vcc = 2~6v. Ta = - 40 ~+ 85 r) 






1 Limits 


Symbol 

Parameter 

Test conditions 


25t: 

-40~ 

-I-851C 

Unit 




Vcc(V) 

Min 

Typ 

1 Max 1 

Min 

1 Max 


■m 




5 



4 




Maximum clock frequency 



27 



21 


MHz 

■H 




32 



25 






2.0 





95 



Low-level to high-level and 


4.5 



■B 


19 

ns 


high-level to low-level 


6.0 



13 


16 













2.0 





95 


txHL 

output transition time 

Cl = 50pF (Note 4) 

4.5 

6.0 



■ 


19 

16 

ns 



2.0 



160 


202 


tpLH 

Low-level to high-level and 


4.5 



32 


40 

ns 


high-level to low-level 


6.0 



27 


34 



output propagation time 





160 


202 


tpHL 

(CK-Q) 





32 


40 

ns 







27 


34 



High-level to low-level output 


2.0 

4.5 



160 

32 




n 





ns 

propagation time (Rd — Q) 

6.0 

27 

34- 

C, 

Input capacitance 





10 


10 

PF 

CpD 

Power dissipation capacitance (Note3) 




1 65 1 




PF 


Note 3 : CpD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions, (per flip-flop) 
The power dissipated during operation under no-load conditions is calculated using the following formula: 

Pd “ CpD • Vcc^ * fi"^lcc ' Vcc 










































































































MITSUBISHI HIGH SPEED CMOS 

IVI74HC273P/FP/DWP 


OCTAL D-TYPE FLIP-FLOP WITH COMMON CLOCK AND RESET 


Note 4 : Test Circuit 


iNPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following 
characteristics (10%~90%): tr = 6ns, tf = 6ns 

(2) The capacitance Cl includes stray wiring 
capacitance and the probe input capacitance. 


TIMING DIAGRAM 
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MITSUBISHI HIGH SPEED CMOS 

M74HC279P/FP/DP 


QUADRUPLE R-S LATCH 


DESCRIPTION 

The M74HC279 is a semiconductor integrated circuit con¬ 
sisting of four R-S fiip flops. 

FEATURES 

• High speed: 15ns typ. (Cl=15pF, Vcc=5V) 

• Low power dissipation: 5//W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. min (Vcc=4.5V, 6V) 

• Capable of driving 10 74LSTTL loads 

• Wide operating voitage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40~+85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

Functional description 

Use of silicon gate technology allows the M74HC279 to 
maintain the iow power dissipation and high noise margin 
characteristics of the standard CMOS iogic 4000B series 
whiie giving high-speed performance equivaient to the 
74LS279. 

Two of the 4 circuits have set inputs Si and Sz and reset in¬ 
put R and the other 2 circuits have set input S and reset in¬ 
put R. 

When Si or Sz or both are low or S is low, the output Q will 
become high, and when R is low, the output Q will become 
low. When Si or Sz or both are low and R is low, the output 
will become high but when each of the inputs simul¬ 
taneously become high, the status of Q connot be predeter¬ 
mined. 


PIN CONFIGURATION (TOP VIEW) 


OUTPUT Qa 


GND IT] 




m-Rd 

^ Qd OUTPUT 




mm 



in 

Rn 


Qb^m 

m 

in 



ri]-*Qc 


16P4 

Outline 16P2N 
16P2P 


FUNCTION TABLE (Note 1) 


1 Inputs 


s* 

R 

Q 

H 

H 

Q° 

H 

L 

L 

L 

H 

H 

L 

L 

H 


Note 1 : Q° : Output state Q before input 
conditions are set 


* : When S consists of two in¬ 
puts, H indicates S, and Sz 
are boMi high, L indicates 
either Si or Sz is low. 
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MITSUBISHI HIGH SPEED CMOS 

M74HC280P/FP/DP 

9-BIT ODD/EVEN PARITY GEHERATOR/CHECKER 


DESCRIPTION 

The M74HC280 is a semiconductor integrated circuit con¬ 
sisting of a 9-bit parity generator/checker. 

FEATURES 

• High-speed: 20ns typ. (Cl=15pF, Vcc=5V) 

• Low power dissipation: 20//W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc, min (\/cc=4.5V, 6V) 

• Capabie of driving 10 74LSTTL loads 

• Wide supply voltage range: Vcc=2'^6V 

• Wide operating temperature range: Ta=—40—f-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC280 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS280. 

The M74HC280 combines the functions of a 9-bit parity 
generator and a parity checker. When used as a parity 
generator, applying 9-bit data to date inputs A through I will 
result in a generation of parity output to the even parity out¬ 
put or the odd parity output depending upon the number of 



high values in the data input. See the Function Table for 
details. When used as a parity checker, one bit from among 
the 9 bits of data input is used as an odd or even parity de¬ 
signation and the remaining eight bits are used as date. 


FUNCTION TABLE 


Number of date input 
high vaiues 

EVEN PARITY 

ODD PARITY 

Even 

H 

L 

Odd 

L 

H 
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MITSUBISHI HIGH SPEED CMOS 

M74HC280P/FP/DP 

9-BIT ODD/EVEN PARITY GENERATOR/CHECKER 


ABSOLUTE MAXIMUM RATINGS (Ta = —40—|-85°C, unless othenvise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5-1-7. 0 

V 

v. 

Input voltage 


-0. 5~Vcc+0. 5 

V 

Vo 

Output voltage 


-0. 5'~Vcc+0. 5 

V 

IlK 

Input protection diode current 

Vi < OV 

-20 

mA 

V| > Vcc 

20 

loK 

Output parasitic diode current 

Vo< OV 

-20 

mA 

Vq > Vcc 

20 

lo 

Output current per output pin 


±25 

mA 

Ice 

Supply/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 

(Notel) 

500 

mW 


Storage temperature range 

_ 

-65~+150 

“C 


Note 1 : M74HC280FP, Ta = -40—heOT: and Ta = 60~85°C are derated at -6mW/“C. 

M74HC280DP, Ta = —40—|-50“C and Ta = 50~85"C are derated at —5mW/°C. 



ELECTRICAL CHARACTERISTICS 
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MITSUBISHI HIGH SPEED CMOS 

M74HC280P/FP/DP 

9.BIT ODD/EVEN PARITY GENERATOR/CHECKER 


SWITCHING CHARACTERISTICS (Vcc = sv, la = 250 


Symbol 

Parameter 

Test conditions 

Limits 


Min 



trLH 

Low-level to high-level and high-level to low-level 
output transition time 

Cl= 15pF(Nofe3) 


IIIIIIH 



Ithl 



10 

HE9i 

tpuH 

Low-level to high-level and high-level to low-level 

output propagation time 




ns 

fpHL 



lESli 

ns 


SWITCHING CHARACTERISTICS (Vcc = 2~6V. Ta = -40~+85‘C) 


Symbol 

Parameter 


Limits 

Unit 

Test conditions 


25’C 

-40—|-85"C 


Vcc(V) 

Min 

Typ 

Max 

Min 

Max 

tyuH 

Low-level to high-level and 

high-level to low-level 

output transition time 

CL = 50pF(Note3) 

2.0 

4.5 

6.0 



75 

15 

13 


95 

19 

16 

ns 

Ithl 

2.0 

4.5 

6.0 



75 

15 

13 


95 

19 

16 

ns 

tpLH 

Low-level to high-level and 
high-level to low-level 

output propagation time 

EVEN PARITY 

A~l- 

ODD PARITY 

2.0 

4.5 

6.0 


■ 


■ 


H 

fpHL 

2.0 

4.5 

6.0 

■ 

■ 

205 

41 

35 

■ 




Input capacitance 





10 


10 

PF 

1 CpD 

Power dissipation capacitance (Note 2) 




92 




PF 


Note 2 : Cpo is the Internal capacitance of the 1C calculated from operation supply current under no-load conditions, (per gate) 
The power dissipated during operation under no-load conditions is calcuiated using the following formula: 

Po “ CpD ' Vcc^ ■ fi+lcc ■ Vcc 


Note 3 : Test Circuit 


INPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following 
characteristics (10%~90%): tr = 6ns, tf = 6ns 

(2) The capacitance Cl includes stray wiring 
capacitance and the probe input capacitance. 
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MITSUBISHI HIGH SPEED CMOS 

M74HC283P/FP/DP 

4-BIT BINARY FULL ADDER WITH FAST CARRY 


DESCRIPTION 

The M74HC283 is a semiconductor integrated circuit con¬ 
sisting of a 4-bit full adder. 

FEATURES 

• High-speed: 30ns typ. (Cl=15pF, Vcc=5V) 

• Low power dissipation: 20/iW/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc, rnin (Vcc=4.5V, OV) 

• Capable of driving 10 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40~+85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC283 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS283. 

The M74HC283 is a 4-bit binary full adder. When 4-bit bin¬ 
ary values applied Inputs A0~A3 and B0~B3, and the car¬ 
ry signal from the previous stage is applied to carry input 
Cl, the corresponding sum output for the respective bits will 
appear at S0~S3 and the carry output will appear at CO. 


PIN CONFIGURATION (TOP VIEW) 


OUTPUT SI 1 


116 ^ Vcc 


B1 

S^B2 

At 

A2 

SO 

S2 

AO 

A3 

BO 

B3 

Cl 

S3 

■MM 

CO 


GND |_8_ '-_9j->CO CARRY OUTPUT 

16P4 

Outline 16P2N 

__ 16P2P _ 

FUNCTION TABLE (Note 1) 

_ Inputs Outputs 

Ck-1 _Ak_Bk_Sk_ Ck 

L _ L_ L _L _ L 

L _H_ L __H_ L 

L _L_H_H_ L 

L _H_ H L _ H 

H _ L _ L _H_ L 

H _H_ L _L_ H 

H _ L _H_L_ H 

H I H I H I H I H 

Note 1 ; Sk and Ck are sum and carry outputs generated by the sum of 
addends Ak and Bk and carry input Ck-i. Their vaiues are 
given by the foiiowing iogicai equations. 

Sk=Ak@Bk@Ck-i ©= Exclusive OR 

Ck~Ak ’ Bk-|-(Ak-|-Bk) ■ Ck- 1 -|-=0R 
k=0~3 • =AND 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC283P/FP/DP 

4.BIT BINARY FULL ADDER WITH FAST CARRY 


ABSOLUTE MAXIMUM RATINGS (Ta = —40—1-85^, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vco 

Supply voltage 


-0.5—1-7.0 

V 

V| 

Input voltage 


-0.5~Vcc+0.5 

V 

Vo 

Output voltage 


-0.5~Vcc+0.5 

V 


Input protection diode current 

V|<0V 

-20 

mA 

V, > Vcc 

20 

•ok 

Output parasitic diode current 

Vo < OV 

-20 

mA 

Vo > Vcc 

20 

Iq I 

Output current per output pin 


±25 

mA 

Ice 

Supply/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 

Tstg 

Storage temperature range 


-65—1-150 

"C 


Note 2 : M74HC283FP, Ta = -40—|-70t: and Ta - 70~85X: are derated at -6mW/X:. 

M74HC283DP, Ta = -40—I-50T: and Ta = 50~85T: are derated at -5mW/°C. 


RECOMMENDED OPERATING CONDITIONS (Ta= -40~+85'C) 



ELECTRICAL CHARACTERISTICS 



Low-level Input voltage 


VoH High-level output voltage 


Low-level output voltage 


High-level input current 


Low-level input current 


Quiescent supply current 



Vo = 0.1V, Vcc-O.lV 
hoi =20yuA 


loH — —20/<A 
loH ~ —20/<A 
Vi = V,H, V|L Ioh = -20M 


2.0 

4.5 

6.0 

1.9 

4.4 

5.9 

4.5 

6.0 

4.18 

5.68 


loL = 20//A 
loL=20rtA 
V| = ViH, ViL Iol = 20M 
loL = 4.0mA 
loL = 5.2mA 


V| = 6V 


V| = OV 


V| = Vcc, GND, Io = 0//A 



1 

0.5 

.35 

V 


1.8 





1.0 

/uA 

-1.0 j 

/rA 

40.0 

mA 
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MITSUBISHI HIGH SPEED CMOS 

M74HC283P/FP/DP 

4-BIT BINARY FULL ADDER WITH FAST CARRY 


SWITCHING CHARACTERISTICS ( Vcc = 5v. la = 251c) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

truH 

Low-level to high-level and high-level to low-level 
output transition time 

Cl= 15pF{Note4) 



10 

ns 

frHL 



10 

fpLH 

Low-level to high-level and high-level to low-level 
output propagation time (Cl — SK) 



38 

ns 

fpHL 



38 

tpHL 

Low-level to high-level and high-level to low-level 
output propagation time (Ak, Bk — Sk) 



49 

ns 

fpLH 

Low-level to high-level and high-level to low-level 
output propagation time (Cl — CO) 



31 

ns 

fpHL 



31 

fpLH 

Low-level to high-level and high-level to low-level 
output propagation time (Ak, Bk — CO) 



41 

ns 

tpHL 



41 


SWITCHING CHARACTERISTICS (Vcc = 2~6v. la = -4o~+85ic) 





Limits 


Symbol 

Parameter 

Test conditions 


25‘C 

-40~ 

-I-851C 

Unit 




Vcc(V) 

Min 

Typ 

Max 

Min 

Max 





2.0 



MM 


90 


txLH 

Low-level to high-level and 


4.5 



■9 


18 

ns 


high-level to low-level 


6.0 



13 


16 




2.0 



Hi 


90 


trHt 

output transition time 


4.5 



MM 


18 

ns 




6.0 



13 


16 





2.0 



210 


265 


tpLH 

Low-level to high-level and 


4.5 



42 


53 

ns 


high-level to low-level 


6.0 



36 


45 



output propagation time 


2.0 



210 


265 


tpHL 

(Cl - Sk) 


4.5 



42 


53 

ns 




6.0 



36 


45 



high-level to low-level 


2.0 





340 


tpHL 

output propagation time 

CL = 50pF(Note4) ' 

4.5 





68 

ns 


(Ak, Bk-Sk) 


6.0 



Mm 


58 





2.0 



HQ 




fpLH 

Low-level to high-level and 


4.5 






ns 


high-level to low-level 


6.0 





Mm 



output propagation time 


2.0 



175 




tpHL 

(Cl-CO) 


4.5 



35 


mm 

ns 




6.0 



30 







2.0 



225 


280 


tpLH 

Low-level to high-level and 


4.5 



45 


56 

ns 


high-level to low-level 


6.0 



38 


48 



output propagation time 


2.0 



225 


280 


tpHL 

(Ak, Bk — CO) 


4.5 



45 


56 

ns 




6.0 



38 


48 


C, 

Input capacitance 





10 


10 

PF 

CpD 

Power dissipation capacitance (Note 3) 








PF 


Note 3 : CpD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions. 
The power dissipated during operation under no-load conditions is calculated using the following formula: 
Pd — CpD • Vcc* * fi+lcc * Vcc 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC283P/FP/DP 


4 .BIT BINARY FULL ADDER WITH FAST CARRY 


Note 4 ; Test Circuit 


TIMING DIAGRAM 


INPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following 
characteristics (10%~90%): tr = 6ns, tf = 6ns 

(2) The capacitance Cl includes stray wiring 
capacitance and the probe input capacitance. 



APPLICATION EXAMPLE 

The 4N-bit binary parallel adder using N pieces of the M74HC283 is shown In the following. 


CARRY INPUT 



> SUM OUTPUT 
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MITSUBISHI HIGH SPEED CMOS 

M74HC298P/FP/DP 

QUADRUPLE 2-INPUT DATA 

SELECTOR/MULTIPLEXER WITH OUTPUT LATCH 


DESCRIPTION 

The M74HC298 is a semiconductor integrated circuit con¬ 
sisting of four 2- to 1-line multiplexer with temporary stor¬ 
age and common selector and clock inputs. 

FEATURES 

• High-speed: 17ns typ. (Cl=15pF, Vcc=5V) 

• Low power dissipation; 20/iW/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc, min {Vcc=4.5V, 6V) 

• Capable of driving 10 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40—hSSC 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC298 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS298. 

When selector input S is set low, data input B will be 
selected and when S is set high, data input A will be 
selected. When latch clock Input CK changes from high to 
low level, the selected data will appear at output Y. Since 
negative-edge trigger D-type flip flops are used for tem¬ 
porary storage, the state of Y is not affected by the state of 
A or B while CK is high or low. 


PIN CONFIGURATION (TOP VIEW) 



■ 

■5 

■ 

■ 




■ 

Bl 

■ 

■ 




■ 

■ 


YO 

m 





— 

BO 

Y1 

— 


OUTPUTS 

DATA INPUTS 

BI-jT 

— 

B1 

Y2 

— 





— 

A2 

Y3 

— 





— 

A3 

CK 

- 


LATCH CLOCK 
INPUT 


B3-|T 

— 

B3 02 S 

— 


SELECT INPUT 

GND [T 





T]'^B2 

DATA INPUT 









16P4 



Outline 

16P2N 






16P2P 



FUNCTION TABLE (Note 1) 


Inputs 

Output 

CK 

S 

B 

A 

Y 

i 

L 

L 

X 

L 

i 

L 

H 

X 

H 

i 

H 

X 

L 

L 

i 

H 

X 

H 

H 


Note 1 : I : Change from high to low level (negative-edge trigger) 
X ; Irrelevant 
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MITSUBISHI HIGH SPEED CMOS 

M74HC299P/FP/DWP 

8 -BIT BIDIRECTIONAL UNIVERSAL SHIFT 
REGISTER WITH 3-STATE PARALLEL OUTPUTS 

DESCRIPTION 

The M74HC299 is a semiconductor integrated circuit con¬ 
sisting of an 8-bit serial/parallel-input, serial/parallet-output 
shift register with 3-state outputs and a direct reset input. 

FEATURES 

• High-speed: 40MHz ciock frequency typ. 

(Cl=15pF, Vcc=5V) 

• Low power dissipation: 20//W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc, min ( Vcc=4.5V, 6V) 

• Capable of driving 10 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40—l-85“C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC299 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 40006 series 
while giving high-speed performance equivalent to the 
74LS299. 

Use of mode select inputs SI and S2 allows the device to 
operate in the following modes. 

(1) Parallel read SI =“H” S2=“H” 

(2) Right shift S1=“H” S2=“L” 

(3) Left shift SI =“L” S2=“H” 

(4) Clock inhibit SI =“L" S2=“L” 

In the parallel data-read mode, 8-bit parallel data applied 
at parallel I/O pins Pa/Qa~ Ph/Qh will be stored in the flip 
flops when clock input CK changes from low-level to high- 
level. 

In the right-shift mode, serial data applied at serial data in¬ 
put Sa will be right-shifted from Pa/Qa to Ph/Qh by one bit 
each time the clock input CK changes from low-level to 
high-level. 

In the left-shift mode, serial data applied at serial data in¬ 
put Sh will be left-shifted from Ph/Qh to Pa/Qa by one bit 
each time the clock input CK changes from low-level to 
high-level. 

In the clock inhibit mode, the clock pulse input is suppres¬ 
sed at each flip flop and the state of flip flop will not 
change and the previous states of the flip flops will be 
maintained. When OE1 or OE2 is high, Pa~Ph will become 
high-impedance state Z. Changing OE1 or OE2 will not 
affect the contents of the flip flops. 

When direct reset input Rd is low, each flip flop will be re¬ 
set low, irrespective of other inputs. 

Serial data outputs Q’a and Q’h are used to extend the 
number of bits. 

See Application Example. 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC299P/FP/DWP 

8 -BIT BIDIRECTIONAL UNIVERSAL SHIFT 
REGISTER WITH 3-STATE PARALLEL OUTPUTS 


LOGIC DIAGRAM 

MODE SELECT INPUTS 

^ ^1^_ 




OUTPUT ; 
ENABLE I 
INPUTS_ I 
f OE1 (2 




Q'a . Pa/Qa 
SERIAL DATA 
OUTPUT 


FUNCTION TABLE (Note 1) 


Pc/Qc Pp/Qp Pe/Qe 
INPUTS/OUTPUTS 



Operation mode 


Parallel data I/O 


-(iJ- 

Pq/Q q Q'hPh/QhGND 
SERIAL INPUT 
DATA /OUTPUT 
OUTPUT 


Serial data outputs 


Direct reset 

L 

L 

X 

X 



Righ shift 

H 

H 

T 

t 

■■■■■aiKflHB 



Left shift 

H 

H 

t 

T 

u_ 

mmmammmm 

M—WIM— 

BMESBgBjlEBiBBSBiBESiBgBilEHBMtoBiBBM 

Parallel read 

H 

t 


mmsmmmmmmm 


Clock inhibit 

H 

H 

X 

L 

c 

mmmmmmmmm 

9BK9BH9 


Output disable 

X 

X 


MWMWK^MMSM 


("Pa/Qa-Ph./Qh. 'i 

X 

X 




\-impedance state. J 

X 

X 



9^1 



Qn°: Output state before Input condlslons are set. 

X : Irrelevant 

t : Change from low to high level (positive-edge trigger) 

Pn Pa/Qa~Ph/Qh operate as inputs. Q'a and Q'h are in the same state as Pa and Ph, respectively. 

Z : High-impedance state. The flip flops are held in the same state as before Pa/Qa~Ph/Qh become the high-impedance state. 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC299P/FP/DWP 

8 -BIT BIDIRECTIONAL UNIVERSAL SHIFT 
REGISTER WITH 3-STATE PARALLEL OUTPUTS 


ABSOLUTE MAXIMUM RATINGS (Ta = —40—hSS'C, unless othen/vise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0.5~+7. 0 

V 

V, 

Input voltage 


-0. 5~Vcc+0. 5 

V 

Vo 

Output voltage 


-0. 5-Vcc+O. 5 

V 


Input protection diode current 

V| < OV 

-20 

mA 

V| > Vcc 

20 

H 

Output parasitic diode current 


-20 

mA 

Vo > Vcc 

20 

lo 

Output current (Qa~Qh) 


±35 


•o 

Output currents (Q'a~Q'h) 


±25 

mA 

Ice 

Supply/GND current 

Vcc, GND 

±75 

mA 

Pd 

Power dissipation 

(Note 2) 

<J\ 

o 

o 

mW 

Tstg 

Storage temperature range 


1 -65—1-150 1 

°C 


Note 2 : M74HC299FP. Ta = -40—|-75°C and Ta = 75~85“C are derated at -6mW/“C. 

M74HC299DWP. Tg = -40—|-80°C and Ta = 80~85“C are derated at -7mW/“C. 


RECOMMENDED OPERATING CONDITIONS (Ta= -40~+85"C) 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC299P/FP/DWP 

8>BIT BIDIRECTIONAL UNIVERSAL SHIFT 
REGISTER WITH 3-STATE PARALLEL OUTPUTS 


ELECTRICAL CHARACTERISTICS 


Symbol 

Parameter 


Limits 

Unit 

Test conditions 


25'’C 

-40—h85"C 


Vcc(V) 

Min 

Typ 

Max 

Min 

Max 

V,H 

High-level input voltage 

Vo = 0.1V, Vcc-0. IV 
hoi =20/iA 

2.0 

4.5 

6.0 

1.5 

3.15 

4.2 



1.5 

3.15 

4.2 


V 

V,L 

Low-level Input voltage 

Vo = 0.1V, Vcc-0. IV 
hoi =20/^A 

2.0 

4.5 

6.0 



0.5 

1.35 

1.8 


0.5 

1.35 

1.8 

V 

VoH 

High-level output voltage 

V| = V|H, ViL 

loH = —20 /l/A 
loH — 20//A 

loH == —20//A 

2.0 

4.5 

6.0 

1.9 

4.4 

5.9 



1.9 

4.4 

5.9 


V 

High-level output voltnge 

(Pa/Qa~Ph/Qh) 

< 

< 

< 

loH = —6- 0mA 

loH = —7.8mA 

4.5 

6.0 

4.18 

5. 68 



4.13 

5.63 


high-level output voltnge (Q'a, Q'h) 

< 

< 

I 

< 

loH = —4.0mA 
loH = —5.2mA 

4.5 

6.0 

4.18 

5. 68 



4.13 

5. 63 


VoL 

Low-level output voltage 

V| = V,H, V,u 

loL = 20//A 

loL = 20//A 

loL = 20//A 

2.0 

4.5 

6.0 



pop 


p p p 

V 

Low-level output voltnge 
(Pa/Qa~Ph/Qh) 

V,= V|H, V|L 

loL = 6.0mA 

loL = 7.8mA 

4.5 

6.0 



0. 26 

0. 26 


0. 33 

0. 33 

Low-level output voltnge(Q'A, Q'h) 

V, = V,H, V,L 

loL = 4.0mA 
loL = 5.2mA 

4.5 

6.0 



0. 26 

0.26 


0. 33 

0. 33 

IlH 

High-level input current 

> 

II 

> 

6.0 



0.1 


1.0 

uA 

IlL 

Low-level Input current 

V| = 0V 

6.0 



-0.1 


-1.0 

//A 

loZH 

Off-state high-level output current 

V| = V|H, V|L, Vo = Vcc 

6.0 



0.5 


5.0 

mA 

loZL 

Off-state low-level output current 

V| = ViH, V|L, Vo = GND 

6.0 



-0.5 



uA 

Ice 

Quiescent supply current 

Vi = Voc, GNOj Io = 0/4A 

6.0 



4.0 


40.0 

mA 


SWITCHING CHARACTERISTICS ( Vcc = 5 v la = 25c) 





Maximum clock frequency 

Low-level to high-level and high-level to low-level 

output transition time 

Low-level to high-level and high-level to low-level 
output propagation time (CK — Q'a, Q'h) 

High-level to low-level output propagation time 

(Rp — Q'a, Q'h) _ 

Low-level to high-level and high-level to low-level 
output propagation time (CK — Qa~Qh) 

High-level to low-level output propagation time 
(Rp — Qa~Qh) 


Output disable time from low-level and high-level 
(^-Qa~Qh) 


Output enable time to low-level and high-level 
(OE - Qa~Qh) 


Cl = 50pF (Note 4) 


Cl= 5pF (Note 4) 


Cl = 50pF (Note 4) 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC299P/FP/DWP 

8-BIT BIDIRECTIONAL UNIVERSAL SHIFT 
REGISTER WITH 3-STATE PARALLEL OUTPUTS 


SWITCHING CHARACTERISTICS (Voc = 2~6v,Ta = -40~+85ic) 



(OE - Qa~Qh) 


































































































MITSUBISHI HIGH SPEED CMOS 

M74HC299P/FP/DWP 


8-BIT BIDIRECTIONAL UNIVERSAL SHIFT 
REGISTER WITH 3-STATE PARALLEL OUTPUTS 


SWITCHING CHARACTERISTICS (Vco = 2 ~ 6 v, la = -4o~+85 c) (Continued) 


mu 







Parameter 

Test conditions 


25’C 

-40~ 

-1-85’C 

Unit 

HHI 



Vcc(V) 

Min 

Typ 


Min 

Max 





2.0 





275 



Output enable time to 


4.5 



mm 


55 

ns 


low-level and high-level 

Cl= 150pF (Note4) 

6.0 





47 



2.0 





275 



(OE-Qa, Qh) 


4.5 





55 

ns 




6.0 





47 


C, 

Input capacitance 





10 


10 

PF 

Co 

Off-state output capacitance 

o 

u 

> 

UJ 

O 







PF 

CpD 

Power dissipation capacitance (Note 3) 








pF 


Note 3 CpD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions. 
The power dissipated during operation under no-load conditions is calculated using the following formula: 
Pd ~ CpD * Vcc^ * fi"("lcc ' Vcc 



Note 4 : Test Circuit 

INPUT Vcc OUTPUT Vco 



Parameter 

SW1 

SW2 

Itlh? Ithl 

fpLH? fpHL 

Open 

Open 

fpLZ 

Closed 

Open 

fpHZ 

Open 

Closed 

tpZL 

Closed 

Open 

tpZH 

Open 

Closed 


(1) The pulse generator (PG) has the following 
characteristics (10%~90%): tr = 6ns, tf = 6ns 

(2) The capacitance Cl includes stray wiring 
capacitance and the probe input capacitance. 


MITSUBISHI 

ELECTRIC 


2-389 































MITSUBISHI HIGH SPEED CMOS 

M74HC299P/FP/DWP 


8-BIT BIDIRECTIONAL UNIVERSAL SHIFT 
REGISTER WITH 3-STATE PARALLEL OUTPUTS 











MITSUBISHI HIGH SPEED CMOS 

M74HC323P/FP/DWP 

8-BIT BIDIRECTIONAL UNIVERSAL 

SHIFT REGISTER WITH 3-STATE PARALLEL OUTPUTS 


DESCRIPTION 

The M74HC323 is a semiconductor integrated circuit con¬ 
sisting of an 8-bit seriai/paraliel-input, serial/parallei-output 
shift register with 3-state outputs and a synchronous reset 
input. 

FEATURES 

• High speed: 40MHz ciock frequency typ. 

(Cl=50pF, Vcc=5V) 

• Low power dissipation: 20//W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. niin (Vcc=4.5V, 6V) 

• Capabie of driving 10 74LSTTL ioads 

• Wide operating voitage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40—|-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 


PIN CONFIGURATION (TOP VIEW) 



MODE SELECT 
INPUT 

OUTPUT 
ENABLE 
INPUTS 


PARALLEL 
IDATA INPUTS 
OUTPUTS 


MODE SELECT 
INPUT 

SERIAL DATA 
INPUT 

SERIAL DATA 
OUTPUT 


CLOCK INPUT 


SERIAL DATA 
INPUT 


20P4 

Outline 20P2N 
20P2V 


FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC323 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS323. 

Use of mode select inputs SI and S2 allows the device to 
operate in the following modes. 

(1) Parallel read SI =“H” S2=“H” 

(2) Right shift SI=“H” S2=“L” 

(3) Left shift SI =“L” S2=“H” 

(4) Clock inhibit SI =“L” S2=“L” 

In the parallel data-read mode, 8-bit parallel data applied 
at parallel data I/O pins Pa/Qa~Ph/Qh will be stored in the 
flip flops when the clock input CK changes from low-level 
to high-level. In the right-shift mode, serial data applied at 
serial data input Sa will be right-shifted from Pa/Qa to Pr/ 


Qh by one bit each time the clock input CK changes from 
low-level to high-level. In the left-shift mode, serial data 
applied at serial data input Sh will be left-shifted from Pr/ 
Qh to Pa/Qa by one bit each time the clock input CK 
changes from low-level tb high-level. 

In the clock inhibit mode, the clock pulse input is suppres¬ 
sed at each flip flop and the state of flip flop will not 
change and the previous states of the flip flops will be 
maintained. When OE1 or OE2 is high, Pa/Qa~Ph /Qh will 
become the high-impedance state Z. Changing OE1 or 
OE2 will not affect the contents of the flip flops. 

When reset input R is low and CK changes from low-level 
to high-level, all flip flops will become low. 

Serial data output Q'a and Q'h are used to extend the num¬ 
ber of bits. 


FUNCTION TABLE (Note 1) 




Parallel data I/O 


R 

CK 

SI 

S2 

Sa 

Sh 

OE1 

OE2 

Pa/Qa 

Pb/Qb 

Pc/Qc 

Pd/Qd 

Pe/Qe 

Pf/Qf 

Pq/Qg 

Ph/Qh 

Q'a 

Q'h 


L 

t 

L 

X 

B 

X 

L 

L 

B 

L 

L 

L 

L 

L 

B 

L 

L 

B 

L 

T 

X 

B 

B 

B 

L 

L 

L 

L 

B 

L 

L 

L 

L 

L 

L 

L 


mm 

B 

B 

L 

L 

B 

L 

L 

L 


E9 


mm 

^9 

^9 

^9 

L 

Qq° 

WEM 

B 

B 

L 

B 

X 

B 

L 

B 


mm 

E9 

mm 



09 

B 

09 

Left shift 

mm 

t 

L 

B 

X 

L 

L 

B 


1^9 


mm 


ESI 

BSIBi 

L 

09 


mm 

t 

L 

B 

X 

B 

L 

L 

B 

ESI 

BSBBI 

09 

09 

09 

09 

B 

09 

B 

Parallel read 

mm 

t 

B 

B 

B 

B 

L 

L 

B 

Pb 

B 

Pd 

B 

B 

B 

B 

B 

B 

Clock inhibit 

mm 

B 

B 

L 

X 

B 

L 

L 

mm 

mm 


09 

09 

KlQjl 

09 

Eg 

^9 


mm 

L 

B 

B 

B 

B 

L 

L 

mm 

mm 

09 

09 

09 

09 

09 

09 

1391 

jj^9 

Output disable 

/Pa/Qa~Ph/Qh ■) 
are the high- 
Vlmpedance state, y 

X 

X 

B 

B 

B 

B 

B 

L 

z 

z 

z 

z 

z 

z 

z 

z 

09 


X 

B 

X 

X 

X 

B 

L 

B 

z 

z 

z 

z 

z 

z 

z 

B 

IQI9 

111^^3 

X 

X 

X 

X 

X 

X 

B 

B 

z 

B 

z 

z 

B 

z 

z 

z 

09 

^^^3 


Note 1 : Qn°: Output state before input conditions are set. 

X : Irrelevant 

t : Change from low to high-level (positive-edge trigger) 

Pn : Pa/Qa~Ph/Qh operate as inputs. Q'a and Q'h are in the same state as Pa and Ph. 

Z : High-impedance state. The fiip fiops are heid in the same state as before Pa/Qa~Ph/Qh become the high-impedance state. 
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MITSUBISHI HIGH SPEED CMOS 

M74HC354P/FP/DWP 








8-INPUT DATA SELECTOR/MULTIPLEXER 

WITH DATA AND ADDRESS LATCHES AND WITH 3-STATE OUTPUTS 


DESCRIPTION 

The M74HC354 is a semiconductor integrated circuit con¬ 
sisting of an 8-line to 1-line date selector/multiplexer with 
3-state outputs. 

FEATURES 

• High-speed: 32ns typ. (Cl=50pF, Vcc=5V) 

• Low power dissipation: 20//W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc, min (Vcc=4.5V, 6V) 

• Capable of driving 15 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6\/ 

• Wide operating temperature range: Ta=—40—hSSC 

• 3-state outputs 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC354 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 40006 series 
while giving high-speed performance equivalent to the 
74LS354. 

The M74HC354 consists of a circuit containing data selec¬ 
tor function for selecting one of eight input line signals and 
multiplexer function for converting 8-bit parallel date into 
serial data using time-division'. 

The 8-line signals are applied to data inputs DO through D7, 
and after one of the data inputs has been selected by 
address input„A0, A1 and A2, it is output at pin Y, and the 
inverted signal is output at pin Y. 

By applying 8-bit parallel data to DO through D7, and con¬ 
necting the output of an octal synchronous counter to AO, 
A1 and A2, parallel data will be output at Y synchronous 
with the clock pulse in the order DO through D7. 

When the data latach-eanble input DLE is low, the input 
data is stored in the data latch. When address latch-enable 
input ALE is low, the address data is stored in the address 
latch. When the output-enable input OE1, OE2 is high or 
OE3 is low, then Y and Y will become high impedance 
state, irrespective of other inputs. 


PIN CONFIGURATION (TOP VIEW) 


D7 —[T 

■ 


■ 

Vcc 


■ 


■ 



■ 


■ 

jU-Y 1 



— 

D5 Y 

- 

—, _ OUTPUTS 

]^-Y 1 

DATA INPUTS 

Hd 

— 

D4 OE3 

— 

j^-^OESI 


— 

D3 OE2 

-- 

OUTPUT 

ENABLE INPUTS 



— 

D2 OE1 


T^«-oeT I 


RS 

— 

01 AO 

— 



Hd 

— 

DO A1 

— 

in'*- Al jADDRESS INPUTS 

DATA LATCH rr- 

1 ENABLE INPUT DUE -► | 9 


DLE A2 
ALE 

— 

jU A21 




Y 


TTIalI address latch 
-LU enable input 

GND 110 







20P4 1 


Outline 20P2N 




20P2V 1 


FUNCTION TABLE (Note 1) 


1 Inputs 

Outputs 

A2 

A1 

AO 

DLE 

OE1 

OE2 

OE3 

Y 

Y 

X 

X 

X 

X 

H 

X 

X 

Z 

z 

X 

X 

X 

X 

X 

H 

X 

Z 

Z 

X 

X 

X 

X 

X 

X 

L 

z 

z 

L 

L 

L 

H 

L 

L 

H 

DO 

DO 

L 

L 

H 

H 

L 

L 

H 

D1 

dT 

L 

H 

L 

H 

L 

L 

H 

D2 

D2 

L 

H 

H 

H 

L 

L 

H 

D3 

D3 

H 

L 

L 

H 

L 

L 

H 

D4 


H 

L 

H 

H 

L 

L 

H 

D5 

D5 

H 

H 

L 

H 

L 

L 

H 

D6 

D6 

H 

H 

H 

H 

L 

L 

H 

D7 

D7 

L 

L 

L 

L 

L 

L 

-H 

DOn 

DOn 

L 

L 

H 

L 

L 

L 

H 

Din 

Din 

L 

H 

L 

L 

L 

L 

H 

D2n 

D2n 

L 

H 

H 

L 

L 

L 

H 

D3n 

D3n 

H 

L 

L 

L 

L 

L 

H 

D4n 

D4n 

H 

L 

H 

L 

L 

L 

H 

D5n 

D5n 

H 

H 

L 

L 

L 

L 

H 

D6n 

D6n 

H 

H 

H 

L 

L 

L 

H 

D7n 

D7n 


Note 1 : X : Irrelevant 

Z : High impedance __ 

D0n~D7n: Data inputs before DLE is changed to low 
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MITSUBISHI HIGH SPEED CMOS 


IVI74HC354P/FP/DWP 

8-INPUT DATA SELECTOR/MULTIPLEXER 

WITH DATA AND ADDRESS LATCHES AND WITH 3-STATE OUTPUTS 



ABSOLUTE MAXIMUM RATINGS da = —40--+85”C. unless otherwise noted) 


Symbol Parameter Test conditions 

Vcc Supply voltage 

V| Input voltage 

Vo Output voltage 

Vi<0V 

I IK Input protection diode current - 

_ Vi > Vcc _ 

Vo<0V 

loK Output parasitic diode current -^ 

_ Vq > Vcc _ 

lo Output current per output pin 

Ice Supply/GND current Vcc, GND 

Power dissipation (Note2) 

Storage temperature range 


Note 2 : M74HC354FP, Ta = -40—f-75°C and Ta = 75~85°C are derated at -7mW/X:. 

M74HC354DWP, Tg = -40—|-80°C and Tg = 80~85°C are derated at -7mW/'C. 



Test conditions 

Ratings 

Unit 


-0.5-+7.0 

V 


—0. 5—Vcc+0. 5 

V 


—0. 5~Vcc“l“0- 5 

V 

V|<0V 

-20 


V| > Vcc 

20 


Vo < OV 

-20 


Vo > Vcc 

20 



±35 

mA 

Vcc, GND 

±75 

mA 

(Note 2) 

500 



-65—(-150 

"C 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC354P/FP/DWP 

8-INPUT DATA SELECTOR/MULTIPLEXER 

WITH DATA AND ADDRESS LATCHES AND WITH 3-STATE OUTPUTS 



ELECTRICAL CHARACTERISTICS 



SWITCHING CHARACTERISTICS ( Vcc = 5 v. Ta = 25 c) 




Low-level to high-level and high-level to low-level 
output transition time 

Low-level to high-level and high-level to low-level 
output propagation time (D — Y, Y) 

Low-level to high-level and high-level to low-level 
output propagation time (DLE — Y, Y) 

Low-level to high-level and high-level to low-level 
output propagation time (A — Y, Y) 

Low-level to high-level and high-level to low-level 
output propagation time (ALE — Y, Y) 


Output disable time from low-level and high-level 
(OE, ^-Y, Y) 


Output enable time to low-level and high-level 
(OE, ^-Y, Y) 


Cu= 50pF (Note 4) 


Cl= 5 pF (Note 4) 


CL = 50pF(Note4) 
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MITSUBISHI HIGH SPEED CMOS 

M74HC354P/FP/DWP 


8-INPUT DATA SELECTOR/MULTIPLEXER 

WITH DATA AND ADDRESS LATCHES AND WITH 3-STATE OUTPUTS 


SWITCHING CHARACTERISTICS (Vcc = 2~6v, la = - 40 ~+ 85 c) 


Symbol 

Parameter 

Test conditions 

txLH 

tjHL 

Low-level to high-level and 

high-level to low-level 

output transition time 

CL = 50pF(Note4) 



Cl = 50pF (Note 4) 

Low-level to high-level and 
high-level to low-level 

output propagation time 
(D-Y, Y) 

Cl= 150pF(Note4) 


Low-level to high-level and 
liigh-level to low-level 

Cl = 50pF (Note 4) 

output propagation time 
(^-Y, Y) 

CL = 150pF(Note4) 

Low-level to high-level and 

iigh-level to low-level 

output propagation time 
(A-Y, Y) 

CL = 50pF(Note4) 


CL = 150pF(Note4) 

Low-level to high-level and 

high-level to low-level 

output propagation time 
{^-Y, Y) 

CL = 50pF(Note4) 

Cl= 150pF(Note4) 
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MITSUBISHI HIGH SPEED CMOS 

M74HC354P/FP/DWP 


8-INPUT DATA SELECTOR/MULTIPLEXER 

WITH DATA AND ADDRESS LATCHES AND WITH 3-STATE OUTPUTS 


SWITCHING CHARACTERISTICS (Vcc = 2-6V. Ta = -40~+851C)(Continued) 






Limits 


Symbol - 

Parameter 

Test conditions 


251C 

-40~ 

4-851C 

Unit 




Voc(V) 

Min 

Typ 

Max 

Min 

Max 





2.0 



165 


206 


fpLZ 

Output disable time from 


4.5 



33 


40 

ns 


low-level and high-level 

CL = 50pF(Note4) 

6.0 



28 


35 



2.0 

HII^R 


165 


206 


*PHZ 

(OE, OE-Y, Y) 


4.5 



33 


40 

ns 




6.0 



28 


35 





2.0 



125 


156 


tpZL 






25 


31 

ns 



CL = 50pF(Note4) 




21 


26 




2.0 

^■jH 


125 


156 


tpZH 

Output enable time to low-level 


4.5 



25 


31 

ns 


and high-level 


6.0 



21 


26 




2.0 



165 


206 


tpZL 

(OE, OE-Y, Y) 


4.5 



33 


41 

ns 



Cl= 150pF(Note4) 

6.0 



28 


35 




2.0 



165 


206 


fpZH 



4.5 



33 


41 

ns 




6.0 



28 


35 


c, 

Input capacitance 





10 


10 

PF 

Co 

Off-state output capacitance 

OE = “H" 




15 


15 

PF 

CpD 

Power dissipation capacitance (Note 3) 








pF 


Note 3 : Cpo is the internal capacitance of the 1C calculated from operation supply current under no-load conditions, (per flip flop) 
The power dissipated during operation under no-load conditions is calculated using the following formula: 

Pd = Cpo * Vcc* * *1+100 * Vcc 


TIMING REQUIREMENTS (Vcc = 2~6v.Ta = -40~+85X:) 






Limits 


Symbol 

Parameter 

Test conditions 


2510 

-40~ 

-1-851C 

Unit 




Voc(V) 

Min 

Typ 

Max 

Min 

Max 



Address latch enable pulse width 


2.0 

80 



lii 

■■ 


tyv 


4.5 

16 





ns 

Data latch enable pulse width 



6.0 

15 



mm 






2.0 

50 


I^^HI 

60 



tsu 

D setup time with respect to DUE 






A setup time with respect to ALE 


4.5 

10 

10 



13 


ns 



6.0 



13 



th 

DLE hold time with respect to D 


2.0 

5 


■■ 

5 

jH^H 



4.5 

5 



5 


ns 

ALE hold time with respect to A 



6.0 

5 

j^HII 

UHl 

5 




Note 4 : Test Circuit 

INPUT Vcc OUTPUT Vcc 



:Rl= Ikfl 
SW1 

SW2 

Ri.= Ikn 


Parameter 

SW1 

SW2 

Itlhi Ithl 

tpLH) IpHL 

Open 

Open 

tpLZ 

Closed 

Open 

tpHZ 

Open 

Closed 

tpZL 

Closed 

Open 

4pZH 

Open 

Closed 


(1) The pulse generator (PG) has the following 
characteristics (10%~90%); V = 6n8, tf = Sns 

(2) The capacitance Cl includes stray wiring 
capacitance and the probe input capacitance. 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC354P/FP/DWP 


8-INPUT DATA SELECTOR/MULTIPLEXER 

WITH DATA AND ADDRESS LATCHES AND WITH 3-STATE OUTPUTS 
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MITSUBISHI HIGH SPEED CMOS 

M74HC356P/FP/DWP 


WITH DATA AND ADDRESS LATCHES AND WITH S-STATE OUTPUTS 


DESCRIPTION 

The M74HC356 is a semiconductor integrated circuit con¬ 
sisting of an 8-line to 1line data selector/multiplexer with 3- 
state outputs. 

FEATURES 

• High-fanout 3-state output: (lou^SmA, loH=“6mA) 

• High-speed: 35ns typ. (Cl=50pF, Vcc=5V) 

• Low power dissipation: 20yi/W/package, max 
(Vcc=5V, Ta=25”C, quiescent state) 

• High noise margin: 30% of Vcc. min (Vcc=4.5V, 6V) 

• Capable of drivmg 15 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40—|-85°C 

• 3-state outputs 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 


PIN CONFIGURATION (TOP VIEW) 


D7 — |T 




2^ Vcc 



1 



D6-*^ 

— 

Y 

— 

T9]-Y I 


D5 —^ 

— 

D5 Y 


—, _ OUTPUTS 

Tsj—Y I ■ 


D4 — [T 

— 

D4 0E3 

— 

TtI—oes I 

DATA INPUTS 

D3— jT 

_ 

D3 OE2 


—1 _ OUTPUT 

16| —OE2 'enable 


D2 — JT 

— 

D2 OEI 


_, INPUTS 

J5] —OEI 1 


D1 — |T 

— 

D1 AO 

— 

W] — AO 1 


DO —^ 

— 

DO A1 

— 

TTI *_ A1 ADDRESS 

—I INPUTS 

DATA LATCH ni p -► FT 
CLOCK INPUT LE. 

— 

>DLC A2 
ALE 

— 

T|] —A2 I 

GND [io 


Y 


TTI ADDRESS LATCH 

ILI ENABLE INPUT 







20P4 ! 


Outline 20P2N 




20P2V I 


FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC356 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS356. 

The M74HC356 consists of a circuit containing data selec¬ 
tor function for selecting one of eight input line signals and 
multiplexer function for converting 8-bit parallel data into 
serial data using time-division. 

The 8-line signals are applied to data inputs DO and D7, 
and after one of the data inputs has been selected by 
address input AO, A1 and A2, it is output at pin Y, and the 
inverted signal is output at pin Y. 

By applying 8-bit parallel data to DO through D7, and con¬ 
necting the output of an octal synchronous counter to AO, 
A1 and A2, parallel data will be output at Y synchronous 
with the clock pulse in the order DO through D7. 

DO through D7 all contain edge-triggered flip flops. Input 
data is sent to the data latch by the rising edge of data 
latch clock DLC. The address data is stored in the address 
latch when the address latch enable input ALE is low. 
When the output enable input OE1, OE2 is high or OE3 is 
low then Y and Y will become high impedance state 
irrespective of other inputs. 


FUNCTION TABLE (Note 1) 


Inputs 

Outputs 

A2 

A1 

AO 

DLC 

OEI 

OE2 

OE3 

Y 

Y 

X 

X 

X 

X 

H 

X 

X 

Z 

Z 

X 

X 

X 

X 

X 

H 

X 

Z 

Z 

X 

X 

X 

X 

X 

X 

L ' 

z 

z 

L 

L 

L 

t 

L 

L 

H 

DOn 

DOn 

L 

L 

H 

t 

L 

L 

H 

Din 

D1n 

L 

H 

L 

1 

L 

L 

H 

D2n 

D2n 

L 

H 

H 

t 

L 

L 

H 

D3n 

D3n 

H 

L 

L 

T 

L 

L 

H 

D4n 

D4n 

H 

L 

H 

t 

L 

L 

H 

D5n 

D5n 

H 

H 

L 

t 

L 

L 

H 

D6n 

D6n 

H 

H 

H 

t 

L 

L 

H 

D7n 

D7n 

L 

L 

L 

X 

L 

L 

H 

DOp 

DOp 

L 

L 

H 

X 

L 

L 

H 

Dip 

Dip 

L 

H 

L 

X 

L 

L 

H 

D2p 

D2p 

L 

H 

H 

X 

L 

L 

H 

D3p 

D3p 

H 

L 

L 

X 

L 

L 

H 

D4p 

D4p 

H 

L 

H 

X 

L 

L 

H 

DSp 

DSp 

H 

H 

L 

X 

L 

L 

H 

D6p 

D6p 

H 

H 

H 

X 

L 

L 

H 

D7p 

D7p 


Note 


X : Irrelevant 

Z : High impedance 

Dn : Each data input D at the rise of DLC 
. Dp : Each data input D at the rise of previous DLC 
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MITSUBISHI HIGH SPEED CMOS 

M74HC356P/FP/DWP 

8-INPUT DATA SELCTOR/MULTIPLEXER 

WITH DATA AND ADDRESS LATCHES AND WITH 3-STATE OUTPUTS 



ABSOLUTE MAXIMUM RATINGS {Ta= —40~+85’C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5—h7. 0 

V 

V, 

Input voltage 


—0. 5—Vcc+0- 5 

V 

Vo 

Output voltage 


-0. 5~Vcc+0. 5 

V 

l|K 

Input protection diode current 

Vi < ov 

-20 

mA 

V, > Vcc 

20 

loK 

Output parasitic diode current 

Vo< OV 

-20 

mA 

Vo > Vcc 

20 

lo 

Output current, per output pin 


±35 

mA 

Ice 

Supply/GND current 

Vcc, GND 

±75 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 


Storage temperature range 


-65—1-150 

°C 


Note 2 : M74HC356FP, Tg = -40—|-75“C and Tg = 75~85’C are derated at -7mW/'C, 
M74HC356DWP, Tg = -40—h80”C and Tg = 80~85°C are derated at -7rTiW/°C. 


RECOMMENDED OPERATING CONDITIONS (Ta = -4o~+85c) 


Symbol 

Parameter 

Min 

Typ 

Max 

Unit 

Vcc 

Supply voltage 

2 

!. 

6 

V 

V, 

Input voltage 

0 


Vcc 

V 

Vo 

Output voltage 

0 


Vcc 

V 

Toor 

Operating temperature range 

-40 


+85 

°c 


Vcc = 2. OV 

0 


1000 


tr, tf 

Input risetime, falltime Vcc = 4.5V 

0 


500 

ns 


Vcc = 6. OV 

0 


400 
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MITSUBISHI HIGH SPEED CMOS 

M74HC356P/FP/DWP 

8-INPUT DATA SELCTOR/MULTIPLEXER 

WITH DATA AND ADDRESS LATCHES AND WITH 3-STATE OUTPUTS 


ELECTRICAL CHARACTERISTICS 



cc 

Quiescent supply current 

Vi = Vcc, GND, Io = 0/uA 

6.0 


0 




SWITCHING CHARACTERISTICS (Voc = 5v.Ta = 25C) 
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MITSUBISHI HIGH SPEED CMOS 

M74HC356P/FP/DWP 

8-INPUT DATA SELCTOR/MULTIPLEXER 

WITH DATA AND ADDRESS LATCHES AND WITH 3-STATE OUTPUTS 


SWITCHING CHARACTERISTICS (Vcc = 2~6v, Ta = - 4 o~+ 85 c) 


Test conditions 


Low-ievei to high-level and 
high-level to low-level 


output transition time 


Cl = 50pF (Note4) 


Cl = 50pF (Note 4) 



Output disable time from 
low-level and high-level 
(DLC - Y. Y) 


Cl= 150pF(Note4) 



CL = 50pF(Note4) 


Output enable time to low-level 

and high-level 

(A-Y,Y) 


Cl= 150pF(Note4) 


Cl = 50pF (Note4) 





Low-level to high-level and 
high-level to low-level 
output propagation time 
(^ - Y, Y) 


Cl = 150pF (Note4) 




Output disable time from 
low-level and high-level 
(OE, Y, Y) 


CL = 50pF(Note4) 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC356P/FP/DWP 

8-INPUT DATA SELCTOR/MULTIPLEXER 

WITH DATA AND ADDRESS LATCHES AND WITH 3-STATE OUTPUTS 


SWITCHING CHARACTERISTICS ( Vcc = 2~6v. la = -4o~+85c ) (Continue) 


Symbol 

Parameter 


Limits 


Test conditions 


25’C 

-40—|-85”C 


Vcc(V) 

Min 

Typ 




tpzL 

Output enable time to low-level 
and high-level 
(OE,^-Y.Y) 

CL = 50pF(Note4) 

mji 

■ 

■ 

125 

25 

21 

■ 

H 


B 

mn 

■ 

■ 



156 

31 

26 

ns 


CL=150pF(Note4) 

2.0 

4.5 

6.0 

■ 

■ 

165 

33 

28 


206 

41 

35 

ns 


2.0 

4.5 

6.0 

■ 

■ 


■ 


ns 

C| 

Input capacitance 





10 


10 

PF 

Co 

Off-state output capacitance 


mm 

■jjBjlll 


15 


15 

PF 

CpD 

Power dissipation capacitance (Note 3) 








pF 


Note 3 : CpD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions, (per flip flop) 
The power dissipated during operation under no-load conditions is calculated using the following formula: 

Pd = CpD • Vcc° • fi+lcc * Vcc 


TIMING REQUIREMENTS (Vcc = 2~6v, Ta = -4o~+85x:) 


Symbol 

Parameter 


Limits 

Unit 

Test conditions 


25‘C 

-40~-|-85'C 


Vco(V) 

Min 

Typ 

Max 

Min 

Max 

tw 

Address latch enable pulse width 

Data latch clock pulse width 



80 

16 

15 

■ 

■ 

100 

20 

18 

■ 


tsu 

D setup time with respect to DLC 
A setup time with respect to ALE 

2.0 

4.5 

6.0 

50 

10 

10 



50 

10 

10 

■ 

ns 

th 

DLC hold time with respect to D 
ALE hold time with respect to A 

2.0 

4.5 

6.0 

5 

5 

5 

■ 

■ 


■ 

ns 


Note 4 ; Test Circuit 

INPUT Vcc OUTPUT Vcc 



Parameter 

SW1 

SVV2 

frUMj txHL 

fpLH) tpHL 

Open 

Open 

tpLZ 

Closed 

Open 

4pHZ 

Open 

Closed 

4pZL 

Closed 

Open 

tpZH 

Open 

Closed 


(1) The pulse generator (PG) has the following 
characteristics (10%~90%): tr = 6ns, tf = 6ns 

(2) The capacitance Cl includes stray wiring 
capacitance and the probe input capacitance. 


2-402 


A MITSUBISHI 
ELECTRIC 











































MITSUBISHI HIGH SPEED CMOS 


IVI74HC356P/FP/DWP 

8-INPUT DATA SELCTOR/MULTIPLEXER 

WITH DATA AND ADDRESS LATCHES AND WITH 3-STATE OUTPUTS 




MITSUBISHI HIGH SPEED CMOS 

M74HC365P/FP/DP 

HEX 3.STATE NONINVERTING BUFFER WITH COMMON ENABLES 


DESCRIPTION 

The M74HC365 is a semiconductor integrated circuit con¬ 
sisting of six buffers with 3-state noninverted outputs and 
common enabie inputs. 

FEATURES 

• High-fanout 3-state output: (ioL=6mA, ioH=—6mA) 

• High-speed: 10ns typ. {Cu=50pF, Vcc=5V) 

• Low power dissipation: 20//W/package, max 
(Vcc=5\/. Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. min {Vcc=4.5V, 6V) 

• Capable of driving 15 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6\/ 

• Wide operating temperature range: Ta=—40—|-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC365 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS365. 

The M74HC365 consists of six 3-state buffers with output- 
enable inputs common to all circuits. 

When output-enable inputs OE1 and OE2 are both low, out¬ 
puts Y will become enable state. If input A is high, a high- 
level signal will be output to Y and if input A is low, a low- 
level signale will be output to Y. 

When at least one of input OE1 or OE2 is high, Y will be- 



FUNCTION TABLE (Note 1) 



Note 1 : X : Irrelevant 


Z : High Impedance 
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MITSUBISHI HIGH SPEED CMOS 

M74HC365P/FP/DP 

HEX 3-STATE NONINVERTING BUFFER WITH COMMON ENABLES 


ABSOLUTE MAXIMUM RATINGS (Ta = —40—|-85°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5—1-7. 0 

V 

v. 

Input voltage 


—0. 5^—Vcc“P0- 5 

V 

Vo 

Output voltage 


—0. 5—Vcc+0, 5 

V 

i|K 

Input protection diode current 

Vi< OV 

—20 

mA 

V, > Vcc 

20 

loK 

Output parasitic diode current 

Vo< OV 

-20 

mA 

Vo ^ Vcc 

20 

lo 

Output cuurent per output pin 


±35 

mA 

Ice 

Supply/GND current 

Vcc, GND 

±75 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 

Tstg 

Storage temperature range 


-65—1-150 

°C 


Note 2 : M74HC365FP, Ta = -40—l-70'C and Ta = 70~85“C are derated at -6mW/“C 
M74HC365DP, Ta = -40—I-50T: and Ta = 50~85”C are derated at -5mW/"C 



ELECTRICAL CHARACTERISTICS 




Parameter 

Test conditions 

High-level input voltage 

Vo = Vcc-O.lV 

1 lo 1 = 20yuA 

Low-level input voltage 

Vo = 0. IV, Vcc 

1 lo 1 = 20/. A 

-0.1V 

High-level output voltage 

V| = V|H, V,L 

loH — 20/.> 

loH = —20/./ 

loH — —20/./ 



Iqh “ 6. On 

loH ~ 7.8n 

Low-level output voltage 

V| = V|L 

loL = 20//A 

loL “ 20/i A 
Iql ~ 20//A 



loL = 6- 0mA 

loL = 7.8mA 

High-level input current 

V| = 6V 



Low-level input current 


Off-state high-level output current 
Off-state low-level output current 


Quiescent supply current 


ViH, ViL. Vo=GND 
Vcc, GND, lo = 0/iA 



pop 

V 


0. 33 

0. 33 



1.0 

/uA 


-1.0 

/^A 


5.0 

/t^A 


-5.0 

/r^A 


40.0 

/.A 
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MITSUBISHI HIGH SPEED CMOS 

M74HC365P/FP/DP 

HEX 3.STATE NONINVERTING BUFFER WITH COMMON ENABLES 


SWITCHING CHARACTERISTICS (Vcc = 5v. la = 25 c) 


Symbol 

Parameter 

Test conditions 

1 Limits 1 

Unit 

Min 

Typ 

Max 

tTLH 

Low-level to high-level and high-level to low-level. 




10 

ns 

txHL 

output transition time 

CL = 50pF(Note4) 



10 

ns 

tpLH 

Low-level to high-level and high-level to low-level 



22 

ns 

tpHL 

output propagation time (A — Y) 




22 

ns 

tpLZ 

Output disable time from low-level and high-level 

Cl= 5 pF (Note 4) 



36 

ns 

tpHZ 

(OE-Y) 



36 

ns 

tpZL 

Output enable time to low-level and high-level 

CL”'50pF(Note4) 



40 

ns 

tpZH 

(^-Y) 



40 

ns 


SWITCHING CHARACTERISTICS (Vcc = 2~6V, Ta = -40~+85'C) 






Limits 1 


Symbol 

Parameter 

Test conditions 


25X: 1 

-40~ 

-I-851C 

Unit 




Vcc(V) 

Min 1 

Typ 1 

M^U( 

Min 1 

Max 





2.0 



60 


MM 


Itlh 

Low-level to high-level and 


4.5 



12 


■1 

ns 


high-level to low-level 

Cl = 50pF (Note4) 

6.0 



10 


13 



2.0 





75 


1th L 

output transition time 


4.5 



■9 


15 

ns 




6.0 



■9 


13 





2.0 





130 


IpLH 



4.5 



■I 


30 

ns 



CL = 50pF(Note4) 

6.0 



19 


24 



1 

2.0 



105 


130 


tpHL 

Low-level to high-level and 


4.5 



24 


30 

ns 


high-level to low-level 


6.0 



19 


24 



output propagation time 


2.0 



135 


168 


tpLH 

(A-Y) 


4.5 



29 


36 

ns 



Cl = 150pF (Note 4) 

6.0 



24 


30 




2.0 



135 


168 





4.5 



29 


36 

ns 




6.0 



24 


30 





2.0 



175 


218 


IpLZ 

Output disable time from 


4.5 



44 


55 

ns 


low-level and high-level 

CL = 50pF(Note4) 

6.0 



37 


46 



2.0 



175 


218 



(^-Y) 


4.5 



44 


55 

ns 




6.0 



37 


46 


1 



2.0 



230 


287 


tpZL 



4.5 



44 


55 

ns 



CL = 50pF(Note4) 

6.0 



35 


43 







230 


287 



Output enable time to 





44 


55 

ns 

■■■ 

low-level and high-level 


6.0 



35 


43 




2.0 



245 


306 


IpZL 

(OE-Y) 


4.5 



53 


66 

ns 



CL=150pF(Note4) 

6.0 



41 


51 




2.0 



245 


306 


IPZH 



4.5 



53 


66 

ns 




6.0 



41 


51 


C| 

Input capacitance 





10 

^ 1 

10 

pF 

Co 

Off-state output capacitance 

OE — Vcc 




15 


15 

pF 

CpD 

Power dissipation capacitance (Note 3) 




49 




pF 


Note 3 : Cdp is the internal capacitance of the 1C calculated from operation supply current under no-load conditions, (per buffer) 
The power dissipated during operation under no-load conditions is calculated using the following formuia; 

Pd = CpD • Vcc^ • fi+lcc ■ Vcc 
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MITSUBISHI HIGH SPEED CMOS 

M74HC365P/FP/DP 

HEX 3-STATE NONINVERTING BUFFER WITH COMMON ENABLES 


Note 4 ; Test Circuit 

input Vcc output Vcc 



Rl= Ikn 

SW1 


SW2 
Rl= ikn 


1 Parameter 




Open 

Open 

tpLZ 

Ciosed 

Open 

tpHZ 



*PZL 

Closed 

Open 

tpZH 

Open 

Closed 


(1) The pulse generator (PG) has the following 
characteristics (10%~90%); tr = 6ns, tf = 6ns 

(2) The capacitance C|. includes stray wiring 
capacitance and the probe input capacitance. 


TIMING DIAGRAM 

















MITSUBISHI HIGH SPEED CMOS 

M74HC366P/FP/DP 


HEX 3-STATE INVERTING BUFFER WITH COMMON ENABLES 


DESCRIPTION 

The M74HC366 is a semiconductor integrated circuit con¬ 
sisting of six buffers with 3-state inverted outputs and com¬ 
mon enable inputs. 

FEATURES 

• High-fanout 3-state output: (ioL=6mA, ioH=~6mA) 

• High-speed; 10ns typ. (Cl=50pF, Vcc=5V) 

• Low power dissipation; 20A<W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc> niin (Vcc=4.5V, 6V) 

• Capable of driving 15 74LSTTL loads 

• Wide operating voitage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40—1-85°C 

APPLICATION 

Generai purpose, for use in industriai and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of siiicon gate technoiogy allows the M74HC366 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS366. 

The M74HC366 consists of six 3-state buffers with output- 
enable inputs common to all circuits. 

When output-enable inputs OE1 and OE2 are both low, out¬ 
puts Y will become enable state. If input A is high, a low- 
level signal will be output to Y and if input A is low, a high- 
level signal will be output to Y. 

When at least one of input OE1 or OE2 is high, Y will be¬ 
come high-impedance state. 


PIN CONFIGURATION (TOP VIEW) 


lOUTPUT-ENABLE 
1 INPUT 


OUTPUT YO < 

INPUT A1 ■ 

OUTPUT Yl • 

INPUT a2 - 

OUTPUT y2• 



OUTPUT-ENABLE 

INPUT 

- a5 input 

► OUTPUT 

- a4 input 

► Y4 output 


-* Y3 output 


16P4 

Outline 16P2N 
16P2P 


A version of the M74HC366 with a non-inverted output, the 
M74HC365, is also available. 


FUNCTION TABLE (Note 1) 



Note 1 : X : irrelevant 

Z : High impedance 


LOGIC DIAGRAM (EACH BUFFER) 


TO OTHER FIVE CIRCUITS 



OUTPUT-ENABLE 

INPUTS 


2-408 






MITSUBISHI HIGH SPEED CMOS 

IVI74HC366P/FP/DP 

HEX 3-STATE INVERTING BUFFER WITH COMMON ENABLES 


ABSOLUTE MAXIMUM RATINGS (Ta = —40~+85*C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5—1-7. 0 

V 

V, 

Input voltage 


—0. 5~Vcc+0. 5 

V 

Vo 

Output voltage 


—0. 5—Vcc+0, 5 

V 

IlK 

Input protection diode current 

Vi < OV 

-20 

mA 

V| !> Vcc 

20 

loK 

Output parasitic diode current 

Vo<0V 

-20 

mA 

Vo > Vcc 

20 

lo 

Output current per output pin 


±35 

mA 

Ice 

Supply/GND current 

Vcc, GND 

±75 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 

Tstg 

Storage temperature range 


-65—1-150 

“C 


Note 2 : M74HC366FP, Ta = -40—I-701C and Ta = 70~85°C are derated at -6mW/“C. 

M74HC366DP, Ta = —40—|-50°C and Ta = 50~85°C are derated at —5mW/°C. 


RECOMMENDED OPERATING CONDITIONS (Ta=-40—|-85"C) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

2 


6 

V 

V, 

Input voltage 

0 


Vcc 

V 

Vo 

Output voltage 

0 


Vcc 

V 

Toor 

Operating temperature range 

-40 


±85 

“C 

tr- tf 

Input risetime, falltime 

Vcc = 2. OV 

0 


1000 

ns 

Vcc = 4.5V 

0 


500 

Vcc = 6. OV 

0 


400 


ELECTRICAL CHARACTERISTICS 


Symbol 

Parameter 


Limits 

Unit 

Test conditions 


25'C 

-40—|-85“C 


Vcc(V) 

Min 

Typ 

Max 

Min 

Max 

ViH 

High-level input voltage 

Vo = 0. IV 
llol =20m/K 

2.0 

4.5 

6.0 

1.5 

3. 15 

4.2 



1.5 

3.15 

4.2 


V 

V,L 

Low-level input voltage 

Vo = 0. IV, Vcc-0. IV 
|lol=20AiA 

2.0 

4.5 

6.0 



0.5 

1.35 

1.8 


0.5 

1.35 

1.8 

V 

VoH 

High-level output voltage 

V, = V|L 

loH ” ~20^A 

loH = 20/iA 

loH — —20/^A 

2.0 

4.5 

6.0 

1.9 

4.4 

5.9 



1.9 

4.4 

5.9 


V 

loH = —6.0mA 

loH = —7.8mA 

4.5 

6.0 

4.18 

5. 68 



4.13 

5. 63 


VoL 

Low-level output voltage 

< 

il 

< 

I 

< 

loL ~ 20;uA 

ioL ” 20/d A 

loL “ 20m A 

2.0 

4.5 

6.0 



0.1 

0.1 

0.1 


0.1 

0.1 

0.1 

V 

loL = 6.0mA 

loL = 7.8mA 

4.5 

6.0 



0. 26 

0.26 


0.33 

0. 33 

i|H 

High-level input current 

V| = 6V 

6.0 



0. 1 


1.0 

mA 

IlL 

Low-level input current 

V| = OV 

6.0 



-0.1 


-1.0 

mA 

loZH 

Off-state high-level output current 

V| = V|H, V|L, Vo = Vcc 

6.0 



0.5 


5.0 

UA 

loZL 

Off-state low-level output current 

V| = ViH, V|L, Vo = GND 

6.0 



-0.5 


-5.0 

mA 

Ice 

Quiescent supply current 

V| = Vcc, GND, lo'=0//A 

6.0 



4.0 


40.0 

mA 
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MITSUBISHI HIGH SPEED CMOS 


IVI74HC366P/FP/DP 


HEX 3.STATE INVERTING BUFFER WITH COMMON ENABLES 


SWITCHING CHARACTERISTICS (Voc-5v.Ta = 25ic) 



Test conditions 


Low'levei to high-ievel and high-ievei to low-levei 
output transition time 

Low-level to high-level and high-level to low-level 
output propagation time (A — Y) 


Output disable time from low-level and high-level 
(M-Y) 


CL = 50pF(Note4) 


Cl= 5 pF (Note 4) 


Cl = 50pF (Note 4) 


Limits 

Min Typ ' I Max 



SWITCHING CHARACTERISTICS ( Vcc = 2~6v. Ta = -40~+85 c) 


Test conditions 

Vcc(V) 

CL = 50pF(Note4) 

2.0 

4.5 

6.0 

2.0 

4.5 


1 Limits 



25‘C 


-40~-|-851C 

Unit 

Min 

Typ 

1 Max 

Min 1 Max 




Input capacitance 


1 Off-state output capacitance OE = Vcc 
Power dissipation capacitance (Note 3) 


Note 3 I Cdp is the internal capacitance of the 1C calculated from operation supply current under no-load conditions, (per buffer) 
The power dissipated during operation under no-load conditions is calculated using the following formula: 

Pd = CpD • Vcc^ ' fi+lcc ' Vcc 
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MITSUBISHI HIGH SPEED CMOS 

M74HC367P/FP/DP 


3-STATE NONINVERTING BUFFER WITH SEPARATE 2-BIT AND 4-BIT SECTIONS 


DESCRIPTION 

The M74HC367 is a semiconductor integrated circuit con¬ 
sisting of six buffers with 3-state noninverted outputs, the 4- 
bit and 2-bit sections having common enable inputs. 

FEATURES 

• High-fanout 3-state output: (loL=6mA, loH=~6niA) 

• High-speed: 10ns typ. (Cl=50pF, Vcc=5V) 

• Low power dissipation: 20/iW/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. min (Vcc=4.5\/, 6V) 

• Capable of driving 15 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40—f-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC367 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS367. 

The M74HC367 consists of six 3-state buffers with output- 
enable inputs common to the 2-bit and 4-bit sections. 

When output-enable input OE is low, outputs Y will become 
enable state. If input A is high, a high-level signal will be 
output to Y and if input A is low, a low-level signale will be 
output to Y. 

When OE is high-level, Y will become high-impedance 
state. 


PIN CONFIGURATION (TOP VIEW) 


I OUTPUT-ENABLE — 

I INPUT OE' ' 


OUTPUT YO < 


OUTPUT Y2 < 



, OUTPUT-ENABLE I 


■ Y5 OUTPUT 


■ Y4 OUTPUT 


■ Y3 OUTPUT 


16P4 

Outline 16P2N 
16P2P 


A version of the M74HC367 with an inverted output, the 
M74HC368, is also available. 


FUNCTION TABLE (Note 1) 

_ Inputs _ Output 

of 1 A Y 


Note 1 : X : Irrelevant 

Z : High impedance 


LOGIC DIAGRAM (EACH BUFFER) 


TO OTHER CIRCUITS 


OUTPUT-ENABLE 

INPUT 
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MITSUBISHI HIGH SPEED CMOS 

M74HC366P/FP/DP 

HEX 3-STATE INVERTING BUFFER WITH COMMON ENABLES 


Note 4 : Test Circuit 

INPUT Voc OUTPUT Vcc 



Parameter 

SW1 

SW2 

^TLHi tTHL 
*PLH» tpHL 

Open 

Open 

tpLZ 

Closed 

Open 

fpH2 

Open 

Closed 

tp2L 

Closed 

Open 

tpZH 




(1) The pulse generator (PG) has the following 
characteristics (10%~90%): tf = 6ns, tf = 6ns 

(2) The capacitance Cl includes stray wiring 
capacitance and the probe input capacitance. 


Vcc 


TIMING DIAGRAM 























MITSUBISHI HIGH SPEED CMOS 

IVI74HC367P/FP/DP 

HEX 

3-STATE NONINVERTING BUFFER WITH SEPARATE 2.BIT AND 4-BIT SECTIONS 


ABSOLUTE MAXIMUM RATINGS (Ta = —40—|-85"C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5—1-7. 0 

V 

V, 

Input voltage 


-0. 5~Vcc+0. 5 

V 

Vo 

Output voltage 


-0. 5~Vcc+0. 5 

V 

IlK 

Input protection diode current 

Vi < OV 

-20 

mA 

V, > Vcc 

20 

loK 

Output parasitic diode current 

Vo< OV 

-20 


Vo > Vcc 

20 

lo 

Output current per output pin 


±35 

mA 

Ice 

Supply/GND current 

Vcc, GND 

±75 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 

Tstg 

Storage temperature range 


-65—1-150 

"C 


Note 2 ; M74HC367FP, Ta = “40—|-70°C and Tg = 70~85"C are derated at -6mW/°C 
M74HC367DP, Tg = “40—|-50“C and Tg = 50~85“C are derated at -StriW/r 



ELECTRICAL CHARACTERISTICS 





Min Typ Max Min 


Low-level input voltage 

Vo = 0.1V, Vcc 
hoi =20//A 

-0.1V 

High-level output voltage 

V| = V|H, V,L 

Iqh “ 20/^ 

Iqh “ 20// 

loH “ 20// 

Iqh “ 6. Or 

Iqh ~ 7,8r 

.ow-level output voltage 

V, = Vil 

•oL = 20//A 
loL = 20//A 

loL = 20//A 
loL = 6.0mA 
loL = 7.8mA 

High-level input current 

> 

CO 

II 

> 


Low-level input current Vt = OV 

Off-state high-level output current V) = Vjh> Vjl, Vq = Vcc 


Off-state low-level output current V| = Vih, Vil, Vq = GND 


Quiescent supply current 





-1.0 


5.0 

IBS 


IB9I 


//A 































MITSUBISHI HIGH SPEED CMOS 

IVI74HC367P/FP/DP 

HEX 

3*STATE NONINVERTING BUFFER WITH SEPARATE 2-BIT AND A-BIT SECTIONS 


SWITCHING CHARACTERISTICS (Vcc = 5v.Ta = 25t:) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

Itlh 

Low-level to high-level and high-level to low-level 
output transition time 

Cl = 50pF (Note 4) 



10 

ns 

txHL 



10 

ns 

tpLH 

Low-ievel to high-levei and high-ievel to low-level 
output propagation time (A — Y) 



22 

ns 

tpHL 



22 

ns 

tpLZ 

Output disable time from low-level and high-level 
(OE-Y) 

Cl= 5 pF (Note 4) 



33 

ns 

tpHZ 



33 

ns 

tpZL 

Output enable time to low-level and high-level 
(M-Y) 

CL = 50pF(Note4) 



37 

ns 

fpZH 



37 

ns 


SWITCHING CHARACTERISTICS (Vcc = 2~6v.Ta = -40~+85c) 






1 Limits 1 


Symbol 

Parameter 

Test conditions 


2510 1 

-40~ 

-I-851C 

Unit 




Vcc(V) 

Min 

Typ 

Max 

Min 1 

1 Max 





2.0 



60 


mu 



Low-level to high-level and 


4.5 



12 


n 

ns 


high-level to low-level 

CL = 50pF(Note4) 

6,0 



10 


13. 



2.0 



60 


MM 


Ithl 

output transition time 


4.5 



12 



ns 




6,0 



10 


13 1 





2,0 



105 




IpLH 



4.5 



24 


■■ 

ns 



CL = 50pF(Note4) 

6,0 



i 19 


24 




2,0 




HIH 

130 


fpHL 

Low-level to high-level and 


4,5 



mm 


30 

ns 


high-level to low-level 


6.0 



19 


24 



output propagation time 


2.0 





168 


tpLH 

(A-Y) 


4.5 





36 

ns 



Cl= 150pF(Note4) 

6.0 



24 


30 




2.0 



135 


168 


fpHL 



4.5 



29 


36 

ns 




6.0 



24 


30 





2.0 



117 


146 



Output disable time from 


4.5 



35 


44 

ns 

■■■ 

low-level and high-level 

Cl = 50pF (Note 4) 

6.0 



31 


39 



2.0 



117 


146 


tpHZ 

(^ - Y) 





35 


44 

ns 







31 


39 





2.0 



172 




IpZL 



4.5 



38 


mm 




Cl = 50pF (Note 4) 

6.0 



35 


WmU 


■■1 


2.0 



172 


216 



Output enable time to 


4.5 



38 


47 

ns 

■■■ 

low-level and high-level 


6.0 



35 


43 




2.0 







tpZL 

(OE-Y) 


4.5 






ns 



CL = 150pF(Note4) 

6.0 












187 


233 


tpZH 






46 


57 

ns 







42 


52 


C, 

Input capacitance 





10 


10 

pF 

Co 

Off-state output capacitance 


imiM 


{[■III 



15 

pF 

CpD 

Power dissipation capacitance (Note 3) 



Liz: 

1 47 




pF 


Note 3 : Cop is the internal capacitance of the 1C calculated from operation supply current under no-load conditions, (per buffer) 
The power dissipated during operation under no-load conditions is calculated using the following formula: 

Pq = CpD • Vcc^ • fi+lcc ‘ Vcc 


2-414 


MITSUBISHI 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC367P/FP/DP 

HEX 

3.STATE NONINVERTING BUFFER WITH SEPARATE 2-BIT AND 4>BIT SECTIONS 


Note 4 r Test Circuit 

INPUT Vcc OUTPUT Vcc 



Parameter 

SW1 

SW2 

trUHi ^THL 
tpLH5 tpHL 

Open 

Open 

tpLZ 

Closed 

Open 

tpHZ 

Open 

Closed 

tpZL 

Closed 

Open 

tpZH 




(1) The pulse generator (PG) has the following 
characteristics (10%~90%): tf = 6ns, tf = 6ns 

(2) The capacitance Cl includes stray wiring 
capacitance and the probe input capacitance. 


TIMING DIAGRAM 





















MITSUBISHI HIGH SPEED CMOS 

M74HC368P/FP/DP 

HEX 3-STATE INVERTING BUFFER WITH SEPARATE 2-BIT AND 4-BIT SECTIONS 


DESCRIPTION 

The M74HC368 is a semiconductor integrated circuit con¬ 
sisting of six buffers with 3-state inverted output, the 4-bit 
and 2-bit sections having common enable inputs. 

FEATURES 

• High-fanout 3-state output: {loL=6mA, loH=“6mA) 

• High-speed: 10ns typ. (Cu=50pF, Vcc=5V) 

• Low power dissipation: 20A«W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin; 30% of Vcc, nnin (Vcc=4.5V, 6V) 

• Capabie of driving 15 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40—|-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technoiogy ailows the M74HC368 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS368. 

The M74HC368 consists of six 3-state buffers with output- 
enabie inputs common to the 2-bit and 4-bit sections. 

When output-enable input OE is low, outputs Y will become 
enable state. If input A is high, a low-level signale will be 
output to Y and if input A is iow, a high-levei signal will be 
output to Y. 

When OE is high, Y wiil become high-impedance state. 


PIN CONFIGURATION (TOP VIEW) 


OUTPUT-ENABLE- 

input OEI -► 

INPUT A0-» 

OUTPUT YO — 

INPUT A1 -► 

OUTPUT Y1 — 

INPUT A2 -► 

OUTPUT Y2 — 

GND 


16P4 

Outline 16P2N 
16P2P 


A version of the M74HC368 with a noninverted output, the 
M74HC367, is also available. 


FUNCTION TABLE (Note!) 


Inputs 

Output 

of 

A 

Y 

L 

L 

H 

L 

H 

L 

H 

X 

■ Z 


Note 1 : X : Irrelevant 

Z : High Impedance 


rEo OUTPUT-ENABLE 

OE2 i^py.^ 



LOGIC DIAGRAM (EACH BUFFER) 


TO OTHER CIRCUITS 


I I 

I I 



Vcc 

P 



O Y OUTPUT 


2-416 


A MITSUBISHI 
ELECTRIC 





MITSUBISHI HIGH SPEED CMOS 

IVI74HC368P/FP/DP 

HEX 3-STATE INVERTING BUFFER WITH SEPARATE 2-BIT AND 4-BIT SECTIONS 


ABSOLUTE MAXIMUM RATINGS (Ta = —40—|-85°C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5—1-7. 0 

V 

V, 

Input voltage 


—0. 5~Vcc“l"0' 5 

V 

Vo 

Output voltage 

1 

—0. 5~Vcc+0- 5 

V 

l|K 

Input protection diode current 

v, < ov 

-20 

mA 

V| > Vcc 

20 

loK 

Output parasitic diode current 

Vo < OV 

—20 

mA 

Vo ^ Vcc 

20 

lo 

Output current per output pin 


±35 

mA 

Ice 

Supply/GND current 

Vcc, GND 

±75 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 

Tstg 



-65—1-150 

“C 


Note 2 : M74HC368FP, Ta = -40—hBOr and Ta = 60~85”C are derated at -6mW/“C 
M74HC368DP, Ta = -40—t-50°C and Ta = 50~85”C are derated at -5mW/°C 


RECOMMENDED OPERATING CONDITIONS (Ta= -4o~+85c) 


1 

Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

2 


6 

V 

V, 

Input voltage 

0 


Vcc 

V 

Vo 

Output voltage 

0 


Vcc 

V 

Tocr 

Operating temperature range 

-40 


±85 

“C 

tr, tf 

Input risetime, falltime 

Vcc = 2. OV 

0 


1000 

ns 

Vcc = 4.5V 

0 

_ 

500 

Vcc = 6.0V 

0 


400 


ELECTRICAL CHARACTERISTICS 


Symbol 

Parameter 


Limits 

Unit 

Test conditions 


25’C 

-40—i-sst; 


Vcc(V) 

Min 

Typ 

Max 

Min 

Max 

ViH 

High-level input voltage 

Vo = 0.1V 

1 lo 1 = 20/^A 

2.0 

4.5 

6.0 

1.5 

3.15 

4.2 



1.5 

3.15 

4.2 


V 

ViL 

Low-level Input voltage 

Vo = 0.1V, Vcc-0.1V 

1 lo 1 = 20^/A 

2.0 

4.5 

6.0 



0.5 

1.35 

1.8 


0.5 

1.35 

1.8 

V 

VoH 

High-level output voltage 

V| = ViL 

Iqh ” 20/^A 

Iqh “ 20//A 

loH “ 20//A 

2.0 

4.5 

6.0 

1.9 

4.4 

5.9 



1.9 

4.4 

5.9 


V 

loH = —6.0mA 
loH = —7.8mA 

4.5 

6.0 

4.18 

5. 68 



4.13 

5.63 


VoL 

Low-level output voltage 

V, = V|H, V,L 

loL = 20 aA 

Iql “ 20;^A 

Iql ~ 20//A 

2.0 

4.5 

6.0 



0. 1 

0.1 

0.1 


0.1 

0.1 

0.1 

V 

loL = 6.0mA 
loL = 7.8mA 

4.5 

,6.0 



0. 26 

0. 26 


0. 33 

0. 33 

IlH 

High-level input current 

< 

II 

a> 

< 

6.0 



0.1 


1.0 

aA 

IlL 

Low-level input current 

V| = 0V 

6.0 



-0.1 


-1.0 

aA 

loZH 

Off-state high-level output current 

V| = V|H, V|L, Vo = Vcc 

6.0 



0.5 


5.0 

X^A 

loZL 

Off-state low-level output current 

Vi = V|H, ViL, Vo = GND 

6.0 



-0.5 


-5.0 

aA 

Ice 

Quiescent supply current 

V| = Vcc, GND, lo = 0/uA 

6.0 



4.0 


40.0 

aA 


A MITSUBISHI 
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MITSUBISHI HIGH SPEED CMOS 

M74HC368P/FP/DP 

HEX 3-STATE INVERTING BUFFER WITH SEPARATE 2-BIT AND 4-BIT SECTIONS 


SWITCHING CHARACTERISTICS (Vcc = 5v.Ta-25Tc) 



Low-level to high-level and high-level to low-level 
output transition time 

Low-level to high-level and high-level to low-level 
output propagation time (A — Y) 


Output disable time from low-level and high-level 
(^-Y) 


Output enable time to low-level and high-level 
(^-Y) 


CL = 50pF(Note4) 


Cl= 5 pF (Note 4) 


CL = 50pF(Note4) 



SWITCHING CHARACTERISTICS (Vcc = 2~6V. Ta = -40~-|-85“C) 



Low-level to high-level and 
high-level to low-level 
output transition time 



Low-level to high-level and 
high-level to low-level 
output propagation time 
(A-Y) 




Output disable time from 
low-level and high-level 
(^-Y) 



Output enable time to 
low-level and high-level 
(^-Y) 


Test conditions 


CL-50pF(Note4) 


Cl = 50pF (Note 4) 


Cl= 150pF(Note4) 


Cl = 50pF (Note 4) 


CL = 50pF(Note4) 


Cl= 150pF(Note4) 






Vcc(V) 

Min 

2.0 

4.5 

6.0 


2.0 

4.5 

6.0 


2.0 

4.5 

6.0 


nQn 




2.0 




Input capaoltanoe 

Off-state output capacitance OE = Vcc 

Power dissipation capacitance (Note 3) 


Cop is the internal capacitance of the 1C calculated from operation supply current under no-load conditions, (per buffer) 
The power dissipated during operation under no-load conditions is calculated using the following formula; 

Pd = CpD • Vcc^ ' (|^■lcc ' Vcc 
















































MITSUBISHI HIGH SPEED CMOS 


M74HC368P/FP/DP 

HEX 3-STATE INVERTING BUFFER WITH SEPARATE 2-BIT AND 4-BIT SECTIONS 


Note 4 : Test Circuit 

INPUT Vcc OUTPUT Vcc 



:rl = iKfl 
SW1 

SW2 

Rl= Ikfl 


Parameter 

SW1 

SW2 

^TLHi txHL 
tpLHi tpHL 

Open 

Open 

tpLZ 

Closed 

Open 

tpHZ 

Open 

Closed 

tpZL 

Closed 

Open 

tpZH 

Open 

Closed 


(1) The puise generator (PQ) has the foilowing 
characteristics (10%~90%): tj- = 6ns, tf = 6ns 

(2) The capacitance Cl includes stray wiring 
capacitance and the probe input capacitance. 


TIMING DIAGRAM 




Vcc 

GNO 

VoL 

VoH 


A MITSUBISHI 
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MITSUBISHI HIGH SPEED CMOS 

M74HC373P/FP/DWP 


OCTAL 3-STATE NONINVERTING D-TYPE TRANSPARENT LATCH 


DESCRIPTION 

The M74HC373 is a semiconductor integrated circuit con¬ 
sisting of eight 3-state output D-type latches with common 
latch-enable input and output-enable input. 

FEATURES 

• High-fanout 3-state output; (loL=6mA, loH=~6mA) 

• High-speed: 13ns typ. (Cl=50pF, Vcc=5V) 

• Low power dissipation; 20/uW/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. min (Vcc=4.5V, 6V) 

• Capable of driving 15 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40—|-85”C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC373 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS373. 

The M74HC373 consists of eight D-type latches with latch- 
enable input LE and output-enable input OE common to all 
circuits. 

When LE is high, the data at input D appears at output Q 
through the latch and the Q state follows changes in the D 
state. When LE changes from high-level to low-level, the 
data existing immediatry prior to the change at D will be 
stored in the latch. 

Even if other inputs are changed when LE is low, the con¬ 
tents stored in the latch will not be affected . 


PIN CONFIGURATION (TOP VIEW) 


OUTPUT-ENABLE— p- 
INPUT OE -* LL 

OUTPUT QO — fT 


DO — U, 
D 1 -jT 
Q1 —[T 
Q2<^|T 
D 2 — IT 


D 2 —17 

A INPUTS ,_ 

D 3 —|T 

OUTPUT Q 3 '«-fT 
GND fio 



^ — D3 D4 — _13j 
g" — 03 LE Q4 — I 2 I 

io TTl 


Vcc 

■ Q 7 OUTPUT 

■D 7 | 

I DATA INF 

■Del 

>06) 

OUTPUT! 

■Qsl 

-Del 

[ DATA INI 

-D 4 I 

►Q 4 OUTPUT 
.Tp LATCH-Er 

IMDI IT 


LATCH-ENABLE 

INPUT 


20P4 

Outline 20P2N 

_ 20P2V _ 

When OE is high, all outputs Q will become high- 
impedance state. 

A version of the M74HC373 with the same pin connections 
and an inverted output, the M74HC533, is also available. 

FUNCTION TABLE (Note 1) 




Note 1 : Qo^ Output state Q before LE changed 
Z : High impedance 
X : Irrelevant 











MITSUBISHI HIGH SPEED CMOS 

rVI74HC373P/FP/DWP 


OCTAL 3-STATE NONINVERTING D-TYPE TRANSPARENT LATCH 


ABSOLUTE MAXIMUM RATINGS (Ta = —40—f-85”C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5—1-7. 0 

V 

V, 

Input voltage 


—0. 5—Vcc+0- 5 

V 

Vo 

Output voltage 


—0. 5—Vcc+0, 5 

V 

IlK 

Input protection diode current 

Vi < OV 

-20 

mA 

V, > Vcc 

20 

loK 

Output parasitic diode current 

Vo< OV 

-20 

mA 

Vo ^ Vcc 

20 

lo 

Output current per output pin 


±35 

mA 

Ice 

Supply/GND current 

Vcc, GND 

±75 

rpA 

Pd 

Power dissipation 

(Not2) 

500 

mW 

Tstg 

Storage temperature range 


-65—1-150 

r 


Note 2 : M74HC373FP, Tg = -40—l-75r and Tg = 75~85”C are derated at -7mW/1C. 

M74HC373DWP, Tg = -40—|-80°C and Tg = 80~85°C are derated at -7mW/"C. 


RECOMMENDED OPERATING CONDITIONS (Ta= -40—1-85‘C) 



ELECTRICAL CHARACTERISTICS 





























MITSUBISHI HIGH SPEED CMOS 

M74HC373P/FP/DWP 

OCTAL 3-STATE NONINVERTING D-TYPE TRANSPARENT LATCH 


SWITCHING CHARACTERISTICS (Vcc = sv. Ta = 251 c) 

Symbol 

Parameter 

Test conditions 

tTLH 

Low-level to high-level and high-level to low-level 


♦thl 

output transition time 


tpLH 

Low-level to high-level and high-level to low-level 

CL = 50pF(Note4) 

tpHL 

output propagation time (D — Q) 

tpLH 

Low-level to high-level and high-level to low-level 


tpHL 

output propagation time (LE — Q) 


tpLZ 

Output disable time from low-level and high-level 

Ct,= 5 pF (Note 4) 

tpHZ 

(OE-Q) 

tpZL 

Output enable time to low-level and high-level 


tpZH 

(OE-Q) 



ELECTRIC 


2-422 




















































MITSUBISHI HIGH SPEED CMOS 

M74HC373P/FP/DWP 

OCTAL 3-STATE NONINVERTING D-TYPE TRANSPARENT LATCH 


SWITCHING CHARACTERISTICS (Vcc = 2~6v. la = - 40 ~+ 85 c) 






Limits 


Symbol 

Parameter 

Test conditions 


25"C 

-40~ 

-1-85’C 

Unit 




Vcc(V) 

Min 

Typ 

Max 

Min 

Max 





2.0 



60 


75 


fxLH 

Low-level to high-level and 


4.5 



12 


15 

ns 


high-level to low-level 

Cl = 50pF(Note4) 

6.0 



10 


13 



2.0 



60 


75 


fxHL 

output transition time 


4.5 



12 


15 

ns 




6.0 



10 


13 





2.0 



150 


189 


tpLH 



4.5 



30 


38 

ns 



Cl = 50pF (Note 4) 

6.0 



26 


32 




2.0 



150 


189 


tpHL 

Low-level to high-level and 


4.5 



30 


38 

ns 


high-level to low-level 


6.0 



26 


32 



output propagation time 


2.0 



200 


252 


fpLH 

(D-Q) 


4.5 



40 


50 

ns 



Cl= 150pF(Note4) 

6.0 



34 


43 




2.0 



200 


252 


tpHL 



4.5 



40 


50 

ns 




6.0 



34 


43 





2.0 



175 


221 


fpLH 



4.5 



35 


44 

ns 



Cl = 50pF (Note 4) 

6.0 



30 


37 




2.0 



175 


221 


tpHL 

Low-level to high-level and 


4.5 



35 


44 

ns 


high-level to low-level 


6.0 



30 


37 



output propagation time 


2.0 



225 


284 


fpLH 

(Li-Q) 


4.5 



45 


57 

ns 



Cl= 150pF(Note4) 

6.0 



38 


48 




2.0 



225 


284 


fpHL 



4.5 



45 


57 

ns 




6.0 



38 


48 





2.0 



150 


189 


tpLZ 

Output disable time from 


4.5 



30 


38 

ns 


low-level and high-level 

Cl = SOpF (Note 4) 

6.0 



26 


32 



2.0 



150 


189 


fpHZ 

(^-Q) 


4.5 



30 


38 

ns 




6.0 



26 


32 





2.0 



150 


189 


tpZL 



4.5 



30 


38 

ns 



Cl = 50pF (Note 4) 

6.0 



26 


32 




2.0 



150 


189 


tpZH 

Output enable time to 


4.5 



30 


38 

ns 


low-level and high-level 


6.0 



26 


32 




2.0 



200 


252 


tpZL 

(OE-Q) 


4.5 



40 


50 

ns 



Cl = ISOpF (Note 4) 

6.0 



34 


43 




2.0 



200 


252 


fpZH 



4.5 



40 


50 

ns 




6.0 



34 


43 


c, 

Input capacitance 





10 


10 

pF 

Co 

Output disabled capacitance 

^ = Vcc 




15 


15 

pF 

CpD 

Power dissipation capacitance (Note 3] 




57 . 




pF 


Note 3 : CpD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions, (per latch) 
The power dissipated during operation under no-load conditions is calculated using the following formula: 

Pd ~ CpD • Voc^ ■ fi+lcc ■ Vcc 
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MITSUBISHI HIGH SPEED CMOS 

M74HC373P/FP/DWP 

OCTAL 3-STATE NONINVERTING D-TYPE TRANSPARENT LATCH 


TIMING REQUIREMENTS ( Vcc = 2~6v, Ta = - 4 o~+ 85 c) 
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MITSUBISHI HIGH SPEED CMOS 

M74HC373-1P/FP/DWP 


OCTAL 3-STATE NONINVERTING D-TYPE TRANSPARENT LATCH 


DESCRIPTION 

The M74HC373-1 is a semiconductor integrated circuit con¬ 
sisting of eight 3-state output D-type latches with common 
latch-enable Input and output-enable input. 

FEATURES 

• High-fanout 3-state output: (loL=24mA, loH=~24mA) 

• High-speed: 9ns typ. (Cl=50pF, Vcc=5V) 

• Low power dissipation: 25//W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. min (Vcc=4.5V, 6V) 

• Capable of driving 60 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40—l-85°C 

APPLICATION 

Generai purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC373-1 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS373. 

The circuit is designed to suppress the increased switching 
noise that normally occurs at high output currents. 

The M74HC373-1 consists of eight D-type latches with 
latch-enable input LE and output-enable input OE common 
to all circuits. 

When LE is high, the data at input D appears at output Q 
through the latch and the Q state follows changes in the D 
state. When LE changes from high-levei to low-level, the 
data existing immediatry prior to the change at D will be 
stored in the latch- 

Even if other inputs are changed when LE is iow, the con¬ 
tents stored in the latch will not be affected . 


PIN CONFIGURATION (TOP VIEW) 


OUTPUT ENABLE_ 

INPUT OE - 


OUTPUT QO- 

IDO- 



20J Vcc 

Q0°^ 07 -pH -► Q7 OUTPUT 

DO D7 T- Is] ■«- D7 I 

^ DATA INF 

Di D6 —itI — pel 

Q1 06 —1^—061 

-' OUTPUTS 

02 05 — Isl— Qsl 

D2 D5 —T4l«-D5| 

-' DATA INP 

D3 D4 — 1^—041 

03 LE Q4 — 171 -► 04 OUTPUT 


GND [To -TT]-LE 

20P4 

Outline 20P2N 

_ 20P2V _ 

When ^ is high, all outputs Q will become high- 
impedance state. 

A version of the M74HC373-1 with the same pin connec¬ 
tions and an inverted output, the M74HC533-1, is also avail¬ 
able. 

FUNCTION TABLE (Note 1) 


1 Inputs 

Output 

OE 

LE 

D 

Q 

L 

H 

H 

H 

L 

H 

L 

L 

L 

L 

X 

Q° 

H 

X 

X 

Z 


Note 1 : Q°: Output state Q before LE changed 
Z : High impedance 
X : Irrelevant 










MITSUBISHI HIGH SPEED CMOS 

IVI74HC373.1P/FP/DWP 

OCTAL 3-STATE NONINVERTING D-TYPE TRANSPARENT LATCH 


ABSOLUTE MAXIMUM RATINGS (Ta = —40—|-85°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0.5—1-7.0 

V 

V, 

Input voltage 


-0. 5~Vcc+0. 5 

V 

Vo 

Output voltage 


-0. 5~Vcc+0. 5 

V 


Input protection diode current 

V|<0V 

-20 


V| > Vcc 

20 


Output parasitic diode current 

Vo<0V 

-20 

mA 

Vo > Vcc 

20 

lo 

Output current per output pin 


±50 

mA 

Ice 

Supply/GND current 

Vcc, GND 

±200 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 

Tstg 

Storage temperature 


-65—hi 50 

°C 


Note 2 : IVI74HC373-1FP , Ta = -40—|-75°C and Tg = 75~85°C are derated at -7mW/°C. 

M74HC373-1DWP, Tg = -40~+80°C and Tg = 80~85°C are derated at -7mW/“C. 


RECOMMENDED OPERATING CONDITIONS (Ta= - 4 o~+ 85 c) 



Supply voltage 


Input voltage 


Output voltage 


Operating temperature range 


t/cc = 2. OV 
Input risetime, falltime Vco = 4.5V 
Vcc = 6. OV 




ELECTRICAL CHARACTERISTICS 






























































MITSUBISHI HIGH SPEED CMOS 

M74HC373-1P/FP/DWP 


OCTAL 3-STATE NONINVERTING D-TYPE TRANSPARENT LATCH 


SWITCHING CHARACTERISTICS (Vcc = 5v. la = 25 c) 


Symbol 



Low-level to high-level and high-level to low-level 
output transition time 

Low-level to high-level and high-level to low-level 
output propagation time (D — Q) 

Low-level to high-level and high-level to low-level 
output propagation time (LE — Q) 


Output disable time from low-level and high-level 
{^- Q) 


Output enable time to low-level and high-level 
(^-Q) 


Test conditions 


CL = 50pF(Note4) 


Cl= 5pF(Note4) 


CL = 50pF(Note4) 


Limits 

Min Typ Max 



SWITCHING CHARACTERISTICS (Vcc = 2~6v. Ta = -4o~+85r) 



Parameter 

Test conditions 

Vcc(V) 



o n 








Low-level to high-level and 

high-level to low-level 

output transition time 


Low-level to high-level and 
high-level to low-level 

output propagation time 
(D-Q) 


Low-level to high-level and 

high-level to low-level 

output propagation time 

(LE-Q) 

CL = 50pF(Note4) 

Output disable time from 

low-level and high-level 

(OE-Q) 


Output enable time to 

low-level and high-level 

(^-Q) 

1 


input capacitance 


Off-state output capacitance 


Power dissipation capacitance (Note 3) 


Cpo is the internal capacitance of the 1C calculated from operation supply current under no-load conditions. 
The power dissipated during operation under no-load conditions is calculated using the following formula: 
Pq = CpD • Vcc^ ’ fi~hlcc ’ Vcc 






































MITSUBISHI HIGH SPEED CMOS 

IVI74HC373-1P/FP/DWP 


OCTAL 3.STATE NONINVERTING D-TYPE TRANSPARENT LATCH 


TIMING REQUIREMENTS (Vcc = 2~6v.Ta = -40~+85c) 























MITSUBISHI HIGH SPEED CMOS 












IVI74HCT373-1P/FP/DWP 


OCTAL 3-STATE NONINVERTING 

D-TYPE TRANSPARENT LATCH WITH LSTTL-COMPATIBLE INPUTS 


DESCRIPTION 

The M74HCT373-1 is a semiconductor integrated circuit 
consisting of eight 3-state output D-type latches with com¬ 
mon latch-enable input and output-enable input. 

FEATURES 

• TTL level inputs V||_=0.8V max, V|h= 2.0V min 

• High-fanout 3-state output: (loL=24mA, ioH=~24mA) 

• High-speed; 11ns typ. (Ct=50pF, Vcc=5V) 

• Low power dissipation: 25/iW/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• Capable of driving 60 74LSTTL loads 

• Wide operating temperature range: Ta=— 40—|-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HCT373-1 to 
maintain the iow power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS373. 

The circuit is designed to suppress the increased switching 
noise that normally occurs at high output currents. 

As the inputs are TTL level, the device can be used as a 
level converter from LSTTL to high-speed CMOS. In that 
case, no pull-up resistors are required. 

The M74HCT373-1 consists of eight D-type latches with 
latch-enable input LE and output-enable input OE common 
to all circuits. 

When LE is high, the data at input D appears at output Q 
through the iatch and the Q state follows changes in the D 
state. When LE changes from high-level to low-level, the 


PIN CONFIGURATION (TOP VIEW) 


lOUTPUT-ENJABLE 
1 INPUT 


oe-*|T 

OUTPUT QO*- m 
IDO — IT 

INPUTS 

IDI — I 
Q1 —I 


GND [T^ 


OE 


QO 

Q7 

DO 

07 

01 

06 

Q1 

06 

02 

05 

02 

05 

03 

04 

03 LE 

04 


2^ Vcc 

To]—Q7 OUTPUT 

— — D7 I 

I” DATA INP 

-ifl-Del 


T?]— Qsl 

I— 


OUTPUTS 


DATA INPUTS 


hdn — Q4 OUTPUT 


0 .^rE LATCH-ENABLE 
INPUT 


20P4 

Outline 20P2N 
20P2V 


data existing immediatry prior to the change at D will be 
stored in the latch. 

Even if other inputs are changed when LE is low, the con¬ 
tents stored in the latch will not be affected . 

When OE is high, all outputs Q will become high- 
impedance state. 

A version of the M74HCT373-1 with the same pin connec¬ 
tions and an inverted output, the M74HCT533-1, is also 
available. 


LOGIC DIAGRAM 


OUTPUTS 


QO 


Q1 


Q2 


Q3 


Q4 


Q5 


Q6 


Q7 Vcc 



-V- 

DATA INPUTS 


A MITSUBISHI 
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MITSUBISHI HIGH SPEED CMOS 

M74HCT373-1P/FP/DWP 

OCTAL 3.STATE NONINVERTING 

D-TYPE TRANSPARENT LATCH WITH LSTTL-COMPATIBLE INPUTS 


FUNCTION TABLE (Note 1) 



ABSOLUTE MAXIMUM RATINGS (Ta- —40—l-85'C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5~+7,0 

V 

v. 

Input voltage 


-0.5~Vcc+0.5 

V 

Vo 

Output voltage 


-0.5~Vcc+0.5 

V 


Input protection diode current 

V|<0V 

-20 

mA 

Vi>Vcc 

20 


Output parasitic diode current 

Vo<0V 

-20 

mA 

Vo > Vcc 

20 

lo 

Output current per output pin 


±50 

mA 

Ice 

Supply/GND current 

Vcc. GND 

±200 

mA 

Pd 

Power dissipation 

(Not2) 

500 

mW 

Tstg 

Storage temperature range 


-65—1-150 

■c 


Note 2 : M74HCT373-1FP, Tg = -40~+75r and Ta = 75~85'C are derated at -7mW/r. 

M74HCT373-1DWP. Ta = -40~+80r and Tg = 80~85'C are derated at -TthW/t. 


RECOMMENDED OPERATING CONDITIONS (Ta=-40~+85t:) 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HCT373-1P/FP/DWP 


OCTAL 3-STATE NONINVERTING 

D-TYPE TRANSPARENT LATCH WITH LSTTL-COMPATIBLE INPUTS 


ELECTRICAL CHARACTERISTICS (Vc6 = 5V±10%, unless otherwise noted) 



V, = Vcc, GND, Io = 0//A 


Vi = 2.4V, 0.4V (Note 3) 


Only one input Is set at this value and all other Inputs are fixed at Vcc or GND. 


SWITCHING CHARACTERISTICS (Vcc = 5 v. la = 25 c) 


Symbol 

Parameter 

Test conditions 






truH 

Low-level to high-level and high-level to low-level 

output transition time 

CL = 50pF(Note5) 



10 

ns 

fTHL 



10 

ns 

fpLH 

Low-level to high-level and high-level to low-level 
output propagation time (D — Q) 



18 

ns 

fpHL 



18 

ns 

fpLH 

Low-level to high-level and high-level to low-level 
output propagation time (LE — Q) 



21 


fpHL 



21 

ns 

tpLZ 

Output disable time from low-level and high-level 
(Oi-Q) 

Cl= 5pF (Note 5) 



20 


fpHZ 



20 

ns 

fpZL 

Output enable time to low-level and high-level 
(^-Q) 

Cu = 50pF(Note5) 




ns 

fpZH 



23 

ns 


SWITCHING CHARACTERISTICS (Vcc = 5v±io%. Ta= - 40 ~+ 85 tc) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

25'C 

-40—1-850 

Min 

Typ 

Max 

Min 

Max 

txLH 

Low-level to high-level and 
high-level to low-level 
output transition time 

Cl = SOpF (Notes) 



12 


15 

ns 

txHL 



12 


15 

tpLH 

Low-level to high-level and 
high-level to low-level 
output propagation time 
(D-Q) 



20 


25 

ns 

tpHL 



20 


25 

tpLH 

Low-level to high-level and 
high-level to low-level 
output propagation time 
(LE-Q) 



17 


21 

ns 

tpHL 



17 


21 

fpLZ 

Output disable time from 
low-level and high-level 

(OE-Q) 



25 


31 

ns 

fpHZ 



25 


31 

tpZL 

Output enable time to 

low-level and high-level 
(^-Q) 



25 


31 

ns 

tpZH 



25 


31 

c, 

Input capacitance 




10 


10 

PF 

Co 

Off;State output capacitance 

OE = Vcc 



15 


^ 15 


Power dissipation capacitance (Note 4) 

_ 







Note 4 : CpD Is the internal capacitance of the 1C calculated from operation supply current under no-load conditions, (per latch) 
The power dissipated during operation under no-load conditions is calculated using the following formula: 

Pd = CpD • Vcc* ■ fi+lcc ’ Vcc 
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MITSUBISHI HIGH SPEED CMOS 

M74HCT373-1P/FP/DWP 

OCTAL 3-STATE NONINVERTING 

D-TYPE TRANSPARENT LATCH WITH LSTTL-COMPATIBLE INPUTS 


TIMING REQUIREMENTS (Vcc = 5v±io%, ig = -40~+85ic) 
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MITSUBISHI HIGH SPEED CMOS 

M74HC374P/FP/DWP 

OCTAL 3-STATE NONINVERTING D-TYPE FLIP-FLOP 


DESCRIPTION 

The M74HC374 is a semiconductor integrated circuit con¬ 
sisting of eight positive-edge-triggered 3-state output D- 
type flip-fiops with common ciock and output-enable input. 

FEATURES 

• High-fanout 3-state output: (loL=6mA, loH=~6mA) 

• High-speed: (Clock frequency) 65MHz typ. 

(Cl=50pF, Vcc=5V) 

• Low power dissipation: 20//W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc, min (Vcc=4.5V, 6V) 

• Capable of driving 15 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40~-|-85”C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 


PIN CONFIGURATION (TOP VIEW) 


OUTPUT-ENABLE 

INPUT 


oE^m- 


OUTPUTS 


DATA INPUTS 




QO-jT 

— 

QO 

o 

m 

O 

Id 

t 

o 

Q 

— 

DO 

07 

D1 — |T 

— 

D1 

06 

Q1 «-[? 

— 

01 

06 

Q2—[T 

— 

02 

05 

D2 — [T 

— 

D2 

OS 

D3 —[T 

— 

D3 

04 

Q3«-[T 

— 

03 

CK 04 

_4 _ 


|—l3]'^D4 

- jU—Q4 

- jTJ—ck 


20P4 

Outline 20P2N 
20P2V 


OUTPUT 

DATA INPUTS 

OUTPUTS 

DATA INPUTS 

OUTPUT 
CLOCK INPUT 


FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC374 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS374. 

The M74HC374 contains eight edge-triggered D-type flip- 
flops, sharing common clock input CK and output-enable 
input OE. 

When CK changes from low-level to high-level, the signals 
just previously input at D is stored in the flip-flop. 

When OE is low, the signal stored in the flip-flop will be 


output to Q. 

When OE is high, all outputs Q will become high- 
impedance state. The contents stored in the flip-flop will 
not be affected even if OE changes. 

A version of the M74HC374 with the same pin connections 
and an inverted output, the M74HC534, is also available. 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC374P/FP/DWP 

OCTAL 3-STATE NONINVERTING D-TYPE FLIP-FLOP 


FUNCTION TABLE (Note 1) 


Inputs 

Output 

OE 

CK 

D 

Q 

L 

t 

L 

L 

L 

t 

H 

H 

L 

L 

X 

Q° 

L 

H 

X 

Q° 

L 

i 

X 

Q° 

H 

X 

X 

Z 

Note 1 : Q° 

Output state Q before clock input changed 

Z 

High inmpedance 


X 

Irrelevant 



r 

Change from low to high level 

i 

Change from high to low level 


ABSOLUTE MAXIMUM RATINGS (Ta = —40~+85'’C, unless otherwise noted) 



Parameter | 

Conditions 

Ratings 


Vcc 



-0. 5—1-7. 0 

V 

v. 

Input voltage | 


—0. 5— Vcc+O- 5 

V 

Vo 



—0. 5~Vcc")"0. 5 

V 

IlK 

Input protection diode current 

V, < ov 

-20 


V, > Vcc 

20 

•ok 

Output parasitic diode current 

Vo < OV 

-20 

mA 

Vo > Vcc 

20 

lo 

Output current per output pin 


±35 

mA 

Ice 

Supply/GND current 

Vcc, GND 

±75 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 

Tstg 

Storage temperature range 


-65—1-150 

'C 


Note 2 : M74HC374FP, Ta = —40—|-75°C and Ta = 75~85°C are derated at —7mW/'C. 

M74HC374DWP, Ta = -40~+80’C and Tg = 80~85"C are derated at -7mW/'C. 


RECOMMENDED OPERATING CONDITIONS (Ta=-40~+85C) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

2 


6 

V 

V, 

Input voltage 

0 


Vcc 

V 

Vo 

Output voltage 

0 


Vcc 

V 

Topr 

Operating temperature range 

-40 


+85 

°c 


Input risetime, falltime 

Vcc = 2. OV 

0 


1000 

ns 

Vcc = 4.5V 

0 


500 

Vcc = 6- OV 

0 


400 
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MITSUBISHI HIGH SPEED CMOS 


M74HC374P/FP/DWP 

OCTAL 3>STATE NONINVERTING D-TYPE FLIP-FLOP 


ELECTRICAL CHARACTERISTICS 





1 Limits I 

Symbol 

Parameter 

Test conditions 

2510 

1 

-40~+85t 1 




H 

High-level input voltage 

■ 

Low-level input voltage 

VoH 

High-level output voltage 

■ 

Low-level output voltage 

IlH 

High-level Input current 

IlL 

Low-level input current 

loZH 

Off-state high-level output current 

loZL 

Off-state low-level output current 

Ice 

Quiescent supply current 



SWITCHING CHARACTERISTICS (Vcc - sv. Ta = 25 c) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 


^max 

Maximum clock frequency 

Cl = SOpF (Note 4) 

35 



MHz 

tjLH 

Low-level to high-level and high-level to low-level 

output transition time 



10 

ns 

tTHL 



10 

ns 

tpLH 

Low-level to high-level and high-level to low-level 
output propagation time (CK — Q) 



32 

ns 

tpHL 



32 

ns 

tpLZ 

Output disable time from low-level and high-level 
(OE-Q) 

Cl= 5 pF (Note 4) 



25 

ns 

tpHZ 



25 

ns 

tpZL 

Output enable time to low-level and high-level 
(OE-Q) 

Cl= 50pF(Note4) 



28 

ns 

tpZH 



28 

ns 































































































MITSUBISHI HIGH SPEED CMOS 

IVI74HC374P/FP/DWP 

OCTAL 3-STATE HONINVERTING D-TYPE FLIP-FLOP 


SWITCHING CHARACTERISTICS (Voc = 2 ~ 6 v, Ta = -40~+85c) 



CpD 


Note 3 : 


Input capacitance 


Off-state output capacitance 


Power dissipation capacitance (Note 3) 


CpD is the internal capacitance of the iC calculated from operation supply current under no-load conditions, (per flip-flop) 
The power dissipated during operation under no-load conditions is calculated using the following formula; 

Pq = CpD • Vcc^ • fi+lcc ' Vcc 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC374P/FP/DWP 

OCTAL 3-STATE NONINVERTING D-TYPE FLIP-FLOP 


TIMING REQUIREMENTS (Vcc = 2~6V, Ta = -40—|-85“C) 
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MITSUBISHI HIGH SPEED CMOS 

M74HC374-1P/FP/DWP 


OCTAL 3-STATE NONINVERTING D-TYPE FLIP-FLOP 


DESCRIPTION 

The M74HC374-1 is a semiconductor integrated circuit con¬ 
sisting of eight positive-edge-triggered 3-state output D- 
type flip-flops with common clock and output-enable input. 

FEATURES 

• High-fanout 3-state output: (loL=24mA, loH='“24mA) 

• High-speed; (clock frequency) 60MHz typ. 

(Cl=50pF, Vcc=5V) 

• Low power dissipation; 25A<W/package, max 
(Vcc=5V, Ta=25'’C, quiescent state) 

• High noise margin: 30% of Vcc. min (Vcc=4.5V, 6V) 

• Capable of driving 60 74LSTTL loads 

• Wide operating voltage range; Vcc=2~6V 

• Wide operating temperature range: Ta=— 40—f-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC374-1 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS374. 

The circuit is designed to suppress the increased switching 
noise that normally occurs at high output currents. 

The M74HC374-1 contains eight edge-triggered D-type 
flip-flops, sharing common clock input CK and output- 
enable input OE. 

When CK changes from low-level to high-level, the signals 


PIN CONFIGURATION (TOP VIEW) 


OUTPUT-ENABLE 

INPUT 


OUTPUT QO 


OUTPUT Q3 > 



■ Q7 OUTPUT 


• Q4 OUTPUT 
■ CK CLOCK INPUT 


20P4 

Outline 20P2N 
20P2V 


just previously input at D is stored in the flip-flop. 

When OE is low, the signal stored in the flip-flop will be 
output to Q. 

When OE is high, all outputs Q will become high- 
impedance state. The contents stored in the flip-flop will 
not be affected even if OE changes. 

A version of the M74HC374-1 with the same pin connec¬ 
tions and an inverted output, the M74HC534-1, is also avail¬ 
able. 









MITSUBISHI HIGH SPEED CMOS 

M74HC374-1P/FP/DWP 

OCTAL 3-STATE NONINVERTING D-TYPE FLIP-FLOP 


FUNCTION TABLE (Note 1) 


Inputs 

Output 

OE 

CK 

D 

Q 

L 

t 

L 

L 

L 

t 

H 

H 

L 

L 

X 

Q° 

L 

H 

X 

Q° 

L 

i 

X 

Q° 

H 

X 

X 

Z 


Note 1 : Q°'. Output state Q before clock input changed 
Z : High inmpedance 
X : Irrelevant 

t : Change from low to high level 
i : Change from high to iow ievei 


ABSOLUTE MAXIMUM RATINGS (Ta = ~40—hSSt;, unless otherwise noted) 


Symboi 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5—1-7. 0 

V 

V, 

Input voltage 


—0. 5—Vcc+0- 5 

V 

Vo 

Output voltage 


—0. 5—Vcc+0. 5 

V 

Hi 

Input protection diode current 

V|<0V 

-20 

Bi! 

V, > Vcc 

20 


Output parasitic diode current 

Vo< OV 

-20 


Vo > Vcc 

20 

lo 

Output current per output pin 


±50 

mA 

Ice 

Supply/QND current 

Vcc, GND 

±200 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 

Tatg 

Storage temperature range 


-65—I-150 

°C 


Note 2 : M74HC374-1FP, Ta = -40~+75t: and Ta = TS-SS'C are derated at -7mW/“C, 
M74HC374-1DWP, Tg = -40—hSOT: and Tg = 80~85’C are derated at -7mW/'C. 


RECOMMENDED OPERATING CONDITIONS da = - 4 o~+ 85 c) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

2 


6 

V 

V, 

Input voltage 

0 


Vcc 

V 

Vo 

Output voltage 

0 


Vcc 

V 

Toor 

Operating temperature range 

-40 


+85 


tr, tf 

Input rIsetIme, falltime 

Vcc = 2. OV 

0 




Vcc = 4.5V 

0 


50 

Vcc = 6. OV 

0 


30 


A 
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MITSUBISHI HIGH SPEED CMOS 

iVI74HC374.1P/FP/DWP 

OCTAL 3-STATE NONINVERTING D-TYPE FLIP-FLOP 


ELECTRICAL CHARACTERISTICS 


Symbol 

Parameter 


Limits 

Unit 

Test conditions 


25'C 

-40~-|-85T: 


Vcc(V) 

Min 

Typ 

Max 

Min 

Max 

V,H 

High-level Input voltage 

Vo = 0.1V, Vcc-0.1V 

ilol =20//A 

2.0 

4.5 

6.0 

■Ql 

m 

■ 

■ 

m 

■ 

D 

V,L 

Low-level Input voltage 

Vo = 0.1V, V 0 C-O.IV 
llol =20^<A 

2.0 

4.5 

6.0 



0.5 

1.35 

1.8 


■Q9 

V 

VoH 

High-level output voltage 

V| = V,H, ViL 

loH “ —20 aA 
loH = —20 /uA 

loH = —20//A 

2.0 

4.5 

6.0 

1.9 

4.4 

5.9 



1.9 

4.4 

5.9 


V 

loH = —24mA 

4.5 

3.98 



3 .84 


VoL 

Low-level output voltage 

V| = V,H, ViL 

loL — 20;UA 

Iql ~ 20juA 

Iql ~ 20;uA 

2.0 

4.5 

6.0 



0.1 

0.1 

0.1 


0.1 

0.1 

0.1 

V 

loL = 24mA 

4.5 



0. 39 


0.5 

l|H 

High-level Input current 

V| = 6V 

6.0 



0.1 


1.0 

mA 

IlL 

Low-level Input current 

Vi = 0V 

6.0 



-0.1 


- 1.0 

mA 

loZH 

Off-state high-level output current 

V| = V|H, V|L, Vo = Vcc 

6.0 



0.5 


5.0 

mA 

loZL 

Off-state low-level output current 

V| = ViH, ViL, Vo=GND 

6.0 



-0.5 


— 5.0 

mA 

Ice 

Quiescent supply current 

V| = Vcc, GND, Io = 0aA 

6.0 



5.0 


50.0 

/uA 


SWITCHING CHARACTERISTICS (Vcc = 5v. la = 251 c) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

^max 

Maximum clock frequency 

Cl = 50pF (Note 4) 

35 



MHz 

Itlh 

Low-level to high-level and high-level to low-level 
output transition time 



10 

ns 

Ithl 



10 

ns 

tpLH 

Low-level to high-level and high-level to low-level 
output propagation time (CK — Q) 



20 

ns 

IpHL 



20 

ns 

tpLZ 

Output disable time from low-level and high-level 

(OE-Q) 

Cl= 5 pF (Note 4) 



20 

ns 

tpHZ 



20 

ns 

IpZL 

Output enable time to low-level and high-level 
(M-Q) 

Cl = 50pF (Note 4) 



23 

ns 

IpZH 



23 

ns 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC374-1P/FP/DWP 

OCTAL 3-STATE NONINVERTING D-TYPE FLIP-FLOP 


SWITCHING CHARACTERISTICS (Vcc = 2~6v. Ta = 



Maximum clock frequency 


Low-level to high-level and 
high-level to low-level 


output transition time 


Low-level to high-level and 
high-level to low-level 
output propagation time 
(CK-Q) 


Output disable time from 
low-level and high-level 


Output enable time to 
low-level and high-level 


CL=50pF(Note4) 





Off-state output capacitance OE = Vcc 


Power dissipation capacitance (Note 3) 


Note 3 : CpD is the internal capacitance of the iC calculated from operation suppiy current under no-load conditions, (per flip-flop) 
The power dissipated during operation under no-load conditions is calculated using the foliowing formula: 

Pd = CpD • Vcc* ' l|^■lcc ' Vcc 




































MITSUBISHI HIGH SPEED CMOS 

IVI74HC374-1P/FP/DWP 


OCTAL 3-STATE NONINVERTING D-TYPE FLIP-FLOP 
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MITSUBISHI HIGH SPEED CMOS 

M74HCT374-1P/FP/DWP 


OCTAL 3-STATE 

NONINVERTING D-TYPE FLIP-FLOP WITH LSTTL-COMPATIBLE INPUTS 


DESCRIPTION 

The M74HCT374-1 is a semiconductor integrated circuit 
consisting of eight positive-edge-triggered 3-state output 
D-type flip-flops with common clock and output-enable 
input. 

FEATURES 

• TTL level inputs \/|l= 0.8V max, \/|h= 2.0\/ mim 

• High-fanout 3-state output: (loL=24mA, •loH=~24mA) 

• High-speed: (Clock frequency) 55MH2 typ. 

(Cl=50pF, Vcc=5V) 

• Low power dissipation: 25ArW/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• Capable of driving 60 74LSTTL loads 

• Wide operating temperature range: Ta=—40'—|-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 


PIN CONFIGURATION (TOP VIEW) 


OUTPUT-ENABLE 
I INPUT 

OUTPUT 

DATA INPUTS 

OUTPUTS 

DATA INPUTS 

OUTPUT 


OE-*^ 

— 

~~L_ 


2^ 

QO —[T 

— 

O 

UJ 

O 

o 

O 

— 

n- 

I DO —|T 

— 

DO D7 

— 

lU- 

1 D1 —IT 

— 

D1 06 

— 

TU- 

1 Q1 —|T 

— 

01 06 

— 

TU- 

I Q2*-(T 

— 

02 05 

— 

n- 

D2 —[7 

— 

D2 DS 

— 

14]- 

D3 —[T 

— 

D3 04 

— 

u- 

03—[T 

— 

03 CKQ4 
A 

— 

12]- 

GND [To 


T_ 

— 

m- 


20P4 

Outline 20P2N 
20P2V 


Voc 

Q7 

D7 

06 

Q6 

Q5 

05 

04 

Q4 

CK 


OUTPUT 

DATA INPUTS 

OUTPUTS 

DATA INPUTS 

OUTPUT 
CLOCK INPUT 


FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HCT374-1 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
whiie giving high-speed performance equivalent to the 
74LS374. 

The circuit is designed to suppress the increased switching 
noise that normally occurs at high output currents. 

As the inputs are TTL level, the device can be used as a 
ievei converter from LSTTL to high-speed CMOS. In that 
case, no pull-up resistors are required. 

The M74HCT374-1 contains eight edge-triggered D-type 
fiip-flops, sharing common clock input CK and output- 


enable input OE. 

When CK changes from low-level to high-level, the signals 
just previously input at D is stored in the flip-flop. 

When OE is low, the signal stored in the flip-flop will be 
output to Q. 

When OE is high, all outputs Q will become high- 
impedance state. The contents stored in the flip-flop will 
not be affected even if OE changes. 

A version of the M74HCT374-1 with the same pin connec¬ 
tions and an inverted output, the M74HCT534-1, is also 
available. 
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MITSUBISHI HIGH SPEED CMOS 


M74HCT374.1P/FP/DWP 

OCTAL 3-STATE 

NONINVERTING D-TYPE FLIP-FLOP WITH LSTTL-COMPATIBLE INPUTS 


FUNCTION TABLE (Note 1) 


I Inputs 

Output 


CK 

D 

Q 

L 

t 

L 

L 

L 

T 

H 

H 

L 

L 

X 

Q° 

L 

H 

X 

Q° 

L 

i 

X 

Q° 

H 

X 

X 

Z 


Note 1 : Q°: Output state Q before clock input changed 
Z : High inmpedance 
X : Irrelevant 

t : Change from low to high level 
i : Change from high to low level 


ABSOLUTE MAXIMUM RATINGS (Ta = —40-—1-850, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


V -0. 5—1-7. 0 

V 

v. 

Input voltage 


—0. 5—Vcc+0.5 

V 

Vo 

Output voltage 


-0.5~ Vcc+0.5 

V 


Input protection diode current 

V|<0V 

-20 

mA 

V, > Vcc 

20 


Output parasitic diode current 

Vo < OV 

-20 

mA 

Vo > Vcc 

20 

lo 

Output current per output pin 


±50 

mA 

Ice 

Supply/GNO current 

Vcc, QND 

±200 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 

Tstg 

Storage temperature range 


-65—hi 50 

•c 


Note 2 : M74HCT374-1FP, Ta = -40—|-75’C and Ta = 75~85'C are derated at -TmW/O. 

M74HCT374-1DWP, Ta = “40—hSO’C and Ta = 80~85t: are derated at -7mW/'C. 


RECOMMENDED OPERATING CONDITIONS (Ta =-4o~-h85C) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

4.5 



V 

V, 

Input voltage 

0 



V 

Vo 

Output voltage 

0 



V 

Toor 

Ambient operating temperature 

-40 



"C 



Vcc = 4.5V 

0 


25 

ns/V 

Vcc = 5.5V 

0 


15 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HCT374-1P/FP/DWP 

OCTAL 3-STATE 

NONINVERTING D-TYPE FLIP-FLOP WITH LSTTL-COMPATIBLE INPUTS 



ELECTRICAL CHARACTERISTICS (Vcc = 5V±10%, unless otherwise noted) 


Symbol 


High-level Input voltage 


Low-level Input voltage 


High-level output voltage 


Low-level output voltage 


High-level Input current 


Test conditions 
Vo = 0.1V, Vcc-O.lV 

I lo I = 20//A 


Vo = 0.1V, Vcc-0.1V 

I lo I = 20/jA _ 

V = V Iqh = -20/<A _ 

' "■ loH = -24mA, Vcc = 4.5V 


loL = 20//A 

V| = V|H, Viu - - 

loL = 24mA, Vcc = 4.5V 


Min Typ 
2.0 




Off-state low-level output current 

Vi = ViH. ViL, Vo = GND 

Quiescent supply current 

Vi = Vcc, GND, lo = 0/<A 

Maximum quiescent supply current 

Vi = 2.4V, 0.4V (Note 3) 


0.1 

■IH 

0.5 


1.0 


-1.0 

//A 



-5.0 

50.0 


2.9 

mA 


Note 3 : Only one input is set at this value and all other inputs are fixed at Vcc or GND. 


SWITCHING CHARACTERISTICS (Vcc = sv, Ta = 250) 


Symbol 

Parameter 

Test conditions 

Limits 


Min 

Typ 


fmax 

Maximum clock frequency 

CL = 50pF(Note5) 

35 



MHz 

Itlh 

Low-level to high-level and high-level to low-level 
output transition time 



10 

ns 

Ithl 



10 


fpLH 

Low-level to high-level and high-level to low-level 
output propagation time (CK — Q) 



20 


tpHL 



20 

ns 

tpLZ 

Output disable time from low-level and high-level 
(Ol-Q) 

Cl = 5pF (Note 5) 




ns 

fpHZ 



20 

ns 

IpZL 

Output enable time to low-level and high-level 

(OE-Q) 

Cl = 50pF (Note 5) 



23 

ns 

fpZH 



23 

ns 


SWITCHING CHARACTERISTICS (Vcc = sv±io%. Ta=- 40 ~+ 85 c) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

25’C 

-40—l-85"C 

Min 

Typ 

Max 

Min 

Max 

fmax 

Maximum clock frequency 

Cl = 50pF (Note5) 

32 



,26 


MHz 

fjLH 

Low-level to high-level and 
high-level to low-level 
output transition time 



12 


15 

ns 

Ithl 



12 


15 

fpLH 

Low-level to high-level and 
high-level to low-level 
output propagation time 
(CK-Q) 



22 


28 

ns 

tpHL 



22 


28 

fpLZ 

Output disable time from 

low-level and high-level 
(OE-Q) 



25 


31 

ns 

_ 

fpHZ 



25 


31 

fpZL 

Output enable time to 

low-level and high-level 
(^-Q) 



25 


31 

ns 

fpZH 



25 


31 

c, 

Input capacitance 




10 


10 


Co 

Off-state output capacitance 

u 

> 

tl 

ILU 

lo 



15 


15 

CpD 

Power dissipation capacitance (Note 4) 








Note 4 : CpD is the Internal capacitance of the 1C calculated from operation supply current under no-load conditions, (per flip-flop) 
The power dissipated during operation under no-load conditions is calculated using the following formula: 

Pd ~ Cpo • Vcc^ " fr"l"lcc ' Vcc 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HCT374.1P/FP/DWP 

OCTAL 3-STATE 

NONINVERTING D-TYPE FLIP-FLOP WITH LSTTL-COMPATIBLE INPUTS 


TIMING REQUIREMENTS (Vcc = 5v±io%.Ta = -40~+85t:) 



tgu D setup time with respect to CK 10_13_ns 

th D hold time with respect to CK 5 6 ns 


Note 5 : Test Circuit 



Parameter 

SW 

tTLH« trHL 

tpLH> tpHL 

Open 

tpLZ 

Closed 

tpHZ 

Open 

tpZL 

Closed 

tpzH 

Open 


{1)The pulse generator (PG) has the following 
characteristics (10%~90%): tr = 3ns, tf = 3ns 
(2) The capacitance Cl includes stray wiring 
capacitance and the probe input capacitance. 
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MITSUBISHI HIGH SPEED CMOS 


M74HC375P/FP/DP 

DUAL 2-BIT TRANSPARENT LATCH 


DESCRIPTION 

The M74HC375 is a semiconductor integrated circuit con¬ 
sisting of four bistabie latches with outputs Q and Q. 

FEATURES 

• High-speed; 14ns typ. (Cl=15pF, Vcc=5V) 

• Low power dissipation: 10/iW/package, max 
(Vcc=5V, Ta=25‘’C, quiescent state) 

• High noise margin: 30% of Vcc. min (Vcc=4.5V, 6V) 

• Capable of driving 10 74LSTTL loads 

• Wide operating voltage range: \/cc=2~6\/ 

• Wide operating temperature range: Ta=—40—1-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC375 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS375. 

The use of buffered outputs improves the input-to output 
transfer characteristics and minimizes output impedance 
variations with respect to input voltage variations. 

The M74HC375 has four D-type latches, and is provided 
with enable inputs LE common to two circuits each. When 
LE is high, the infromation from the data input D will appear 
in the outputs Q and Q. When the D signal changes, the 
signal that appears in outputs Q and Q also will change. 
When LE changes from high to low, the status of D im¬ 
mediately before the change will be latched will LE is low, 
Q and Q will not change even if D changes. 

A unit, the M74HC75, having the same functions and elec¬ 
trical characteristics as the M74HC375 is also available. 


PIN CONFIGURATION (TOP VIEW) 


OUTPUTS 


DOa — [T 


LATCH ENABLE 
INPUT 


I Q1a*-[r 

OUTPUTS _ _ I 

I Qla—ITj-l 

DATA INPUT Dia 

GND [Tl 



n 


fSi 

p 

a 

1 



LATCH 

ENABLE INPUT 


TT]—QObi 

_ OUTPUTS 

1^-^QObl 

^—DOb DATA INPUT 


16P4 

Outline 16P2N 
16P2P 


FUNCTION TABLE (Note!) 


Inputs 

Outputs 


D 

Q 

Q 

H 

H 

H 

L 

H 

L 

L 

H 

L 

X 

Q° 



Note 1 ; Q°, ^ : Output state Q, Q before input condition Is set 
X : Irrelevant 


LOGIC DIAGRAM (EACH LATCH) 


___ _ hVwt 

— oo 

OUTPUTS 

_.. 

l^t 

LE 

LATCH 1 c _ 

H 

LE 

<H 

LE LE 

f 1^. t 

ENABLE INPUT 

lx' — 


A MITSUBISHI 
ELECTRIC 


2-447 









MITSUBISHI HIGH SPEED CMOS 

M74HC375P/FP/DP 

DUAL 2-BIT TRANSPARENT LATCH 


ABSOLUTE MAXIMUM RATINGS (Ta = —40~+85"C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

VcG 

Supply voltage 


-0.5~+7.0 

V 

V, 

Input voltage 


-0. 5~Vcc+0. 5 

V 

Vo 

Output voltage 


—0. 5—Vec+O, 5 

V 

IlK 

Input protection diode current 

V| < OV 

-20 

mA 

V, > Vcc 

20 


Output parasitic diode current 

Vo < OV 

-20 

mA 

Vo > Vcc 

20 

lo 

Output current per Output pin 


±25 

mA 

Ice 

Supply/GND current 

Vcc, QND 

±50 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 


Storage temperature range 


-65—1-150 

“C 


Note 2 : M74HC375FP, Tg = “40—l-70'C and Tg = 70~85"C are derated at -6mW/°C. 

M74HC375DP, Tg = -40—1-501C and Tg = 50~85“C are derated at -5mW/“C. 


RECOMMENDED OPERATING CONDITIONS (Ta=- 4 o~+ 85 c) 


Symbol 

Parameter 

1 Limits 

Min 

Typ 

Max 

Vcc 

Supply voltage 

2 


6 


Input voltage 

0 


MM 

Vo 

Output voltage 

0 





Operating temperature range 

-40 

■ 


Vcc = 2. OV 

0 


Input rIsetIme, falltime 

Vcc = 4.5V 

0 

■ 


Vcc = 6. OV 

0 



Unit 




ELECTRICAL CHARACTERISTICS 
































































MITSUBISHI HIGH SPEED CMOS 

IVI74HC375P/FP/DP 

DUAL 2-BIT TRANSPARENT LATCH 


SWITCHING CHARACTERISTICS (Vcc = 5 v, ta = 250 


Symbol 

—. .— ' 1 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

truH 

Low-level to high-level and high-level to low-level 
output transition time 

Cl = 15pF (Note 4) 



10 

ns 

trHL 



10 

ns 

fpLH 

Low-level to high-level and high-level to low-level 
output propagation time (D — Q) 



23 

ns 

tpHL 



23 

ns 

tpLH 

Low-level to high-level and high-level to low-level 
output propagation time (D — Q) 



20 

ns 

fpHL 



20 

ns 

fpLH 

Low-level to high-level and high-level to low-level 
output propagation time (LE — Q) 



27 

ns 

tpHL 



27 

ns 

tpLH 

Low-level to high-level and high-level to low-level 
output propagation time (LE — Q) 



23 

ns 

tpHL 



23 

ns 


SWITCHING CHARACTERISTICS ( Vcc = 2 ~ 6 v. Ta = - 40 ~+ 85 c) 





Limits 


Symbol 

Parameter 

Test conditions 


25'C 

-40~ 

-f-85°C 

Unit 




Vcc(V) 

Min 

Typ 

Max 

Min 

Max 





2.0 



75 


95 


fxLH 

Low-level to high-level and 


4.5 



15 


19 

ns 


high-level to low-level 


6.0 



13 


16 




2.0 



75 


95 


Ithl 

output transition time 


4.5 



15 


19 

ns 




6.0 



13 


16 





2.0 



125 


156 


tpLH 

Low-level to high-level and 


4.5 



25 


32 

ns 


high-level to low-level 


6.0 



21 


27 



output propagation time 


2.0 



125 


156 


tpHL 

(D-Q) 


4.5 



25 


32 

ns 




6.0 



21 


27 





2.0 



110 


138 


fpLH 

Low-level to high-level and 


4.5 



22 


28 

ns 


high-level to low-level 

Cl = 50pF (Note 4) 

6.0 



19 


24 



output propagation time 

2.0 



110 


138 


fpHL 

(D-Q) 


4.5 



22 


28 

ns 




6.0 



19 


24 





2.0 



145 


181 


tpLH 

Low-level to high-level and 


4.5 



29 


36 

ns 


high-level to low-level 


6.0 



25 


31 



output propagation time 


2.0 



145 


181 


tpHL 

(LE-Q) 


4.5 



29 


36 

ns 




6.0 



25 


31 





2.0 



125 


156 


tpLH 

Low-level to high-level and 


4.5 



25 


31 

ns 


high-level to low-level 


6.0 



22 


28 



output propagation time 


2.0 



125 


156 


tpHL 

(LE-Q) 


4.5 



25 


31 

ns 




6.0 



22 


28 


C, 

Input capacitance 





10 


10 

pF 

CpD 

Power dissipation capacitance (Note 3) 




66 




PF 


Note 3 : CpD is the internal capacitance of the 1 C calculated from operation supply current under no-load conditions, (per latch) 
The power dissipated during operation under no-load conditions is calculated using the following formula: 

Pd ~ CpD • Voc^ ■ fi"i"lcc ‘ Vcc 
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MITSUBISHI HIGH SPEED CMOS 

M74HC375P/FP/DP 

DUAL 2-BIT TRANSPARENT LATCH 


TIMING REQUIREMENTS (Vcc = 2~6V. Ta = -40~+85'C) 



TIMING DIAGRAM 
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MITSUBISHI HIGH SPEED CMOS 

M74HC377P/FP/DWP 


. 'tVv'® 




OCTAL D-TYPE FLIP-FLOP WITH COMMON CLOCK AND ENABLE 


DESCRIPTION 

The M74HC377 is a semiconductor integrated circuit con¬ 
sisting of eight positive-edge triggered D-type flip flops 
with common ciock and enable inputs. 

FEATURES 

• High-speed: (clock frequency)40MHz typ. 

(Cl=15pF, Vcc=5V) 

• Low power dissipation: 20/iW/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. min (Vcc=4.5\/, 6V) 

• Capable of driving 10 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40—l-SSC 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC377 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS377. 

The M74HC377 contains eight D-type flip flops with com¬ 
mon clock and enable inputs. 

When CK changes from low-level and high-level, the sig¬ 
nals just previously input at D appears at outputs Q in 
accordance with function table given. 

When E is high, the output does not change, irrespective of 
other inputs. Changing E from high to low, or from low to 
high does not cause misoperation. 


PIN CONFIGURATION (TOP VIEW) 


■m 


ENABLE INPUT E 

OUTPUT QO—iTl 


DATA INPUTS' 


DO — [T 
D1 — |T 
Q1 —JT 
Q2 —[T 
D2 —[T 
D3 —[T 
OUTPUT QS — IT' 
GND [To 


DATA INPUTS I 


1 


QO 07] 
|D0 D7 
D1 D6 
Q1 Q6 
Q2 Q5I 

|d: ds| 

|D3 D4 

iQSckQ^I 


Vcc 

-T 9 ]—Q7 OUTPUT 

■ 1 

DATA INPUTS 

■T^—db I 
Tej—Q6 1 

_, OUTPUTS 

1^— Q5 I 
T3-^D5 1 

- DATA INPUTS 

T3]-<-D4 I 

^ — Q4 OUTPUT 
^ — CK CLOCK INPUT 


20P4 

Outline 20P2N 
20P2V 


FUNCTION TABLE (Note 1) 


1 Inputs { 

Output 

E 

CK 

D 

Q 

H 

X 

X 

Q° 

L 

t 

H 

H 

L 

t 

. L 

L 

X 

L 

X 

Q° 


Note 1 : t : Change from low to high 

Q° : Output state Q before input conditions are set 
X : Irrelevant 
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MITSUBISHI HIGH SPEED CMOS 

M74HC390P/FP/DP 

DUAL 4-STAGE BINARY RIPPLE COUNTER WITH-r 2 AND-hS SECTIONS 


DESCRIPTION 

The M74HC390 is a semiconductor integrated circuit con¬ 
sisting of two asynchronous decade counters with direct re¬ 
set input. 

FEATURES 

• High-speed; (clock frequency) 60MHz typ. 

(Cu=15pF, Vcc=5V) 

• Low power dissipation; 20A«W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. min (Vgc=4.5V, 6V) 

• Capable of driving 10 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6\/ 

• Wide operating temperature range: Ta=— 40— |-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 



FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC390 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS390. 

Each decade counter consists of a binary counter and a 
divide-by-5 counter. When using a binary counter, by ap¬ 
plying the count pulse to clock input CKA a frequency- 
demultiplied signal will be output to QA. When using a 
divide-by-5 counter, by applying the count pulse to clock 
input CKB a frequency-demultiplied signal will be output to 
QB through QD. 


When using the decade counter to output BCD code from 
QA through QD, connect QA and CKB together and apply 
the count pulse to CKA. When outputting a signal with a 
50% duty cycle from QA, connect QD and CKA together 
and apply the count pulse to CKB. 

Counting takes place when the clock input changes from 
high-level to low-level. 

When direct reset input Rp is high, QA through QB will be¬ 
come low irrespective of other inputs. Maintain the low- 
level state when counting. 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC390P/FP/DP 


DUAL 4-STAGE BINARY RIPPLE COUNTER WITH2 AND-^5 SECTIONS 


With QA and CKB connected and CKA used as input. 


ABSOLUTE MAXIMUM RATINGS (ta- —40~+85'C, unless othen/vise noted) 



Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5-1-7. 0 

V 

v. 

Input voltage 


-0. 5~Vcc+0. 5 

V 

Vo 

Output voltage 


—0. 5—Vcc"f"0- 5 

V 

MB 

Input protection diode current 

Vi<0V 

-20 


V, > Vcc 

20 

B 

Output parasitic diode current 

Vo<0V 

-20 

imQii 

Vo > Vcc 

20 

lo 

Output current per output pin 


±25 


Ice 

Supply/GND current 

Vcc, GND 

±50 

mA 

Pd_ 

Power dissipation 

(Note 2) 

500 

mW 

wBESKM 

Storage temperature range 


-65~+150 

"C 


Note 2 : M74HC390FP, Ta = -40—|-70”C and Ta = 70~85“C are derated at -6mW/“C. 

M74HC390DP, Ta = -40~+50*C and Tg = 50~85"C are derated at -5mW/°C. 


Count number 

QA 

QB 

O 

O 

QD 

0 

L 

L 

L 

L 

1 

H 

L 

L 


2 

L 


L 

■Bi 

3 

H 


L 

L 

4 

L 

L 

H 

L 

5 

H 

L 

H 

L 

6 

L 

■H 

H 

L 

7 

H 

H 

H 

L 

8 

L 

L 

L 

H 

9 

H 

L 

L 

H 


FUNCTION TABLE (Note 1) 


1 Inputs 1 

1 Outputs 1 

CK 

Rd 

QA 

QB 

QC 

QD 

X 

H 

L ■ 

L 

L 

L 


L 

1 Count 1 


Note 1 : i : Change from high to low level 
X ; Irrelevant 


RECOMMENDED OPERATING CONDITIONS (Ta = -40~+85°C) 


















MITSUBISHI HIGH SPEED CMOS 

M74HC390P/FP/DP 


DUAL 4-STAGE BINARY RIPPLE COUNTER WITH ^2 AND-rS SECTIONS 


ELECTRICAL CHARACTERISTICS 



SWITCHING CHARACTERISTICS (Vcc = 5v,Ta = 25c) 



































MITSUBISHI HIGH SPEED CMOS 

IVI74HC390P/FP/DP 

DUAL 4-STAGE BINARY RIPPLE COUNTER WITH2 AND-hS SECTIONS 


SWITCHING CHARACTERISTICS (Vcc = 2~6v, la = -4o~+85c) 





Limits 


Symbol 

Parameter 

Test conditions 


25°C 

-40~ 

-I-85C 

Unit 




Vcc(V) 

Min 

Typ 

Max 

Min 

Max 





2.0 

5 



4 



fmax 

Maximum clock frequency 


4.5 

27 



21 


MHz 




6.0 

31 



24 






2.0 



75 


95 


fxLH 

Low-level to high-level and 


4.5 



15 


19 

ns 


high-level to low-level 


6.0 



13 


16 




2.0 



95 






75 



trHL 

output transition time 


4.5 



15 


19 

ns 




6.0 



13 


16 





2.0 



120 


150 


tpLH 

Low-level to high-level and 


4.5 



24 


30 

ns 


high-level to low-level 


6.0 



21 


26 



output propagation time 


2.0 



120 


150 


tpHL 

(^A - QA) 


4.5 



24 


30 

ns 




6.0 



21 


26 





2.0 



290 


360 


tpLH 

Low-level to high-level and 


4.5 



58 


72 

ns 


high-level to low-level 


6.0 



50 


62 



output propagation time 


2.0 



290 


360 


fpHL 

(CKA - QC, with QA and CKB connected) 


4.5 



58 


72 

ns 




6.0 



50 


62 




C(. = 50pF (Note4) 

2.0 



130 


160 


tpLH 

Low-level to high-level and 

4.5 



26 


33 

ns 


high-level to low-level 


6.0 



22 


28 



output propagation time 


2.0 



130 


160 


tpHL 

(CKB - QB) 


4.5 



26 


33 

ns 




6.0 



22 


28 





2.0 



185 


230 


tpLH 

Low-level to high-level and 


4.5 



37 


46 

ns 


high-level to low-level 


6.0 



32 


40 



output propagation time 


2.0 



185 


230 


tpHL 

(^B-QC) 


4.5 



37 


46 

ns 




6.0 



32 


40 





2.0 

- 


130 


160 


tpLH 

Low-level to high-level and 


4.5 



26 


33 

ns 


high-level to low-level 


6.0 



22 


28 



output propagation time 


2.0 



130 


160 


tpHL 

(^B- QD) 


4.5 



26 


33 

ns 




6.0 



22 


28 



High-level to low-level 


2.0 

1 


165 


210 


tpHL 

output propagation time 


4.5 



33 


41 

ns 


(Rd-QA, QB, QC, QD) 


6.0 



28 


35 


C, 

Input capacitance 





10 


10 

PF 

CpD 

Power dissipation capacitance (Note 3] 

_ 1 



46 




PF 


Note 3 : CpD is the internal capacitance of the iC caicuiated from operation supply current under no-load conditions, (per counter) 
The power dissipated during operation under no-load conditions is calculated using the following formula; 

Pd = CpD • Voc^ ■ *i"("lcc ' Vcc 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC390P/FP/DP 

DUAL 4-STAGE BINARY RIPPLE COUNTER WITH-S-2 AND ^5 SECTIONS 


TIMING REQUIREMENTS (Vcc = 2~6v. la = - 40 ~+ 85 c) 
























MITSUBISHI HIGH SPEED CMOS 


M74HC393P/FP/DP 


DUAL 4.STAGE BINARY RIPPLE COUNTER 


DESCRIPTION 

The M74HC393 is a semiconductor integrated circuit con¬ 
sisting of two asynchronous 4-bit binaiy (hexadecimal) 
counters with direct reset input. 

FEATURES 

• High-speed; (clock frequency) 60MHz typ. 

(Cl=15pF. Vcc=5V) 

• Low power dissipation; 20A<W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin; 30% of Vcc. min (Vcc=4.5V, 6V) 

• Capable of driving 10 74LSTTL loads 

• Wide operating voltage range; Vcc=2~6V 

• Wide operating temperature range; Ta=—40~+85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC393 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 

74LS393. _ 

When the count pulse is applied to clock input CK, a binary 
code will be output to Q1 through Q4. Counting takes place 


PIN CONFIGURATION (TOP VIEW) 


DIRECT 
RESET INPUT 




CLOCK INPUT CKa -► 

Roa |ro 

Qla^CO 


OUTPUTS 


Q2a-[T-| 
Q3a«-IT 
Q4a-IT-| 
GND [7 


Q1 


ja] *- CLOCK INPUT 


oi-fTT]—Qib 

Q2-T^-*Q2b 
Q3-T]-*Q3b 
Q4 —T|-»'Q4h 


DIRECT 
RESET INPUT 


14P4 

Outline 14P2N 
14P2P 


when the clock input changes from high-level to low-level. 
When direct reset input Rd is high, Q1 through Q4 will be¬ 
come low irrespective of other inputs. Maintain the low- 
level state when counting. 






MITSUBISHI HIGH SPEED CMOS 

IVI74HC393P/FP/DP 


FUNCTION TABLE (Note 1) 


Inputs 

Outputs 


Rd 

Q1 

Q2 

Q3 

Q4 

X 

H 

L 

L 

L 

L 

; 

L 

Count 


Note 1 : i '■ Change from high to low level 
X : Irrelevant 


DUAL 4.STAGE BINARY RIPPLE COUNTER 


Count number 

Q1 

Q2 

Q3 

Q4 

0 

L 

L 

L 

L 

1 

H 

L 

L 

L 

2 

L 

H 

L 

L 

3 

H 

H 

L 

L 

4 

L 

L 

H 

L 

5 

H 

L 

H 

L 

6 

L 

H 

H 

L 

7 

H 

H 

H 

L 

8 

L 

L 

L 

H 

9 

H 

L 

L 

H 

10 


H 

L 

H 

11 

H 

H 

L 

H 

12 

L 

L 

H 

H 

13 

H 

L 

H 

H 

14 

L 

H 

H 

H 

15 

H 

H 

H 

H 


ABSOLUTE MAXIMUM RATINGS (Ta = —40~-F-85‘C. unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0.5—1-7.0 

V 

V, 

Input voltage 


-0. 5~Vcc+0.5 

V 

Vo 

Output voltage 


-0. 5~Vcc+0. 5 

V 

m 

Input protection diode current 

Vi < OV 

-20 

mA 

V,>Vcc 

20 


Output parasitic diode current 


-20 

mA 

Vo > Vcc 

20 

lo 

Output current per output pin 


±25 

mA 

Ice 

Supply/GND current 

Vcc. GND 

±50 


Pd 

Power dissipation 

(Note 2) 

500 

mW 

Tstg 

Storage temperature range 


-65~+150 

r 


Note 2 ; M74HC393FP, Ta = “40—|-60°C and Ta = 60~85”C are derated at -6mW/'C. 

M74HC393DP, Tg = -40~+50”C and Ta = 50~85’C are derated at -5mW/’C. 


RECOMMENDED OPERATING CONDITIONS da- -40~+85°C) 


Symbol 

Parameter 

Limits 


Min 

Typ 


Vcc 

Supply voltage 

2 


6 

V 

V, 

Input voltage 

0 



V 

Vo 

Output voltage 

0 



V 

Tppr 

Operating temperature range 

-40 


+85 

IBI 



Vcc = 2. OV 

0 



gi 

Vcc = 4.5V 

0 



Vcc = 6- OV 

0 
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MITSUBISHI HIGH SPEED CMOS 


IVI74HC393P/FP/DP 

DUAL 4.STAGE BINARY RIPPLE COUNTER 


ELECTRICAL CHARACTERISTICS 


Symbol 

Parameter 


Limits 

Unit 

Test conditions 


25‘C 

-40~-1-85°C 


Vcc(V) 

Min 

Typ 

Max 

Min 

Max 

ViH 

High-level input voltage 

Vo = 0. IV, Vcc-0. IV 
llol =20 ;uA 

2.0 

4.5 

6.0 

1.5 

3.15 

4.2 



1.5 

3.15 

4.2 


V 

V,L 

Low-level input voltage 

Vo = 0. IV, Vcc-0. IV 
llol =20//A 

2.0 

4.5 

6.0 



0.5 

1.35 

1.8 


0*5 

1.35 

1.8 

V 

VoH 

High-level output voltage 

V| = V|H, ViL 

loH = —20#/A 
loH — —20//A 

Iqh = —20#/A 

2.0 

4.5 

6.0 

1.9 

4.4 

5.9 



1.9 

4.4 

5.9 


V 

loH = —4.0mA 

Iqh — — 5.2mA 

4.5 

6.0 

4.18 

5. 68 



4.13 

5. 63 


VoL 

Low-level output voltage 

< 

11 

< 

I 

< 

loL = 20#/A 

loL — 20#/A 

loL = 20#/A 

2.0 

4.5 

6.0 



0.1 

0. 1 

0.1 


pop 

V 

loL = 4.0mA 

loL = 5.2mA 

4.5 

6.0 



0.26 

0.26 


0.33 

0.33 

l|H 

High-level input current 

< 

11 

< 

6.0 



0.1 


1.0 

uA 

l|L 

Low-level Input current 

V| = 0V 

6.0 



-0.1 


- 1.0 

uA 

Ice 

Quiescent supply current 

Vi = Voc, GND, Io = 0;uA 

6.0 



4.0 


40.0 

mA 


SWITCHING CHARACTERISTICS ( Vcc = 5 v, Ta = 25c) 









MITSUBISHI HIGH SPEED CMOS 

M74HC393P/FP/DP 

DUAL 4.STAGE BINARY RIPPLE COUNTER 


SWITCHING CHARACTERISTICS (Vcc = 2 ~6v.Ta = -4o~+85x:) 





Limits 


Symbol 

Parameter 

Test conditions 


25’C 

-40~ 

+85C 

Unit 




Vcc(V) 


Typ 








2.0 

5 

■■■ 

im 

■■ 



fmax 

Maximum clock frequency 


4.5 

27 

■ 


Hi 


MHz 




6.0 

31 

■■ 


Bi 






2.0 

mm 


mm 


95 


txLH 

Low-level to high-level and 


4.5 





19 

ns 


high-level to low-level 


6.0 





16 




2.0 

■jm 

■■■ 

m 


95 


fjHL 

output transition time 


4.5 





19 

ns 




6.0 





16 





2.0 

■■■ 

■■■ 



150 


tpLH 

Low-level to high-level and 


4.5 



mM 


30 



high-level to low-level 


6.0 





26 



output propagation time 


2.0 



120 


150 


fpHL 

{^-Q1) 


4.5 



24 


30 

ns 




6.0 



21 


26 





2.0 



190 




tpLH 

Low-level to high-level and 


4.5 



38 





high-level to low-level 

CL = 50pF(Note4) 

6.0 



32 





output propagation time 

2.0 



190 




fpHL 

{^-Q2) 


4.5 



38 







6.0 



32 







2.0 







fpLH 

Low-level to high-level and 


4.5 








high-level to low-level 


6.0 





mi 



output propagation time 


2.0 



240 




tpHL 

(CK-Q3) 


4.5 



48 







6.0 



41 


m 





2.0 



290 


360 


tpLH 

Low-level to high-level and 


4.5 



58 


72 

ns 


high-level to low-level 


6.0 



50 


62 



output propagation time 


2.0 



290 


360 


fpHL 

(^-Q4) 


4.5 



58 


72 





6.0 



50 


62 



High-level to low-level 


2.0 

■■■ 


165 


210 


tpHL 

output propagation time 


4.5 



33 


41 



(Rd-Q1, Q2, Q3, Q4) 


6.0 


in 

28 


35 


c, 

Input capacitance 





10 


10 

PF 

CpD 

Power dissipation capacitance (Note 3) 




41 




PF 


Note 3 : CpD is the internal capacitance of the 1C calcuiated from operation supply current under no-load conditions, (per counter) 
The power dissipated during operation under no-load conditions is calculated using the following formula; 

Pd ~ CpD • Vcc^ • fi+lcc ’ Vcc 
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TIMING REQUIREMENTS (Vcc = 2~6v, Ta = - 40 ~ 


Symboi 

Parameter 

Test conditic 

tw(CK) 

Ciock pulse width 


WCRq) 

Direct reset pulse width 


tree 

Rd recovery time with 
respect to CK 



Note 4 ; Test Circuit 

INPUT Vcc OUTPUT 



TIMING DIAGRAM 
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MITSUBISHI HIGH SPEED CMOS 

M74HC533P/FP/DWP 

OCTAL 3-STATE INVERTING D-TYPE TRANSPARENT LATCH 


DESCRIPTION 

The M74HC533 is a semiconductor integrated circuit con¬ 
sisting of eight 3-state output D-type latches with common 
latch-enable input and output-enable input. 

FEATURES 

• High-fanout 3-state output: (loL=6mA, loH=~6mA) 

• High-speed: 13ns typ. (Cl=50pF, Vcc=5V) 

• Low power dissipation: 20//W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc> min (Vcc=4.5V, 6V) 

• Capable of driving 15 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40—|-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC533 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS533. 

The M74HC533 contains of eight D-type latch with latch- 
enable input LE and output-enable input OE common to all 
circuits. 

When LE is high, the signals of data input D will go through 
the latch and be output to inverted output Q. When the 
state of D changes, the state of Q will also change. When 
LE changes from high-level to low-level, the data existing 
immediately prior to the change at D will be stored in the 
latch. 

Even if other inputs are changed when LE is low, the con¬ 
tents stored in the latch will not be affected. 


PIN CONFIGURATION (TOP VIEW) 


I OUTPUT-ENABLE rT 

1 INPUT LL 

OUTPUT Q0*-|T 

do—|T 


DATA INPUTS 


D1 —[T 
I Q1 *-|T 
1 Q2—[F 

j D2 —1^ — 

1 D3 —^ — 

Q3—[F 
GND [io 


QO 07 
DO D7 


^ Vcc 

OUTPUT 

lil—D? I 

^ DATA INF 

1 

TeJ—oe ] 

]|]-»Q5 

^ DATA INPI 

D4l 

^-►04 OUTPUT 

]T]*-l1 


LATCH-ENABLE 

INPUT 


20P4 

Outline 20P2N 
20P2V 


When OE is high, all outputs Q will become high- 
impedance state. 

A version of the M74HC533 with the same pin connections 
and a noninverted output, the M74HC373, is also available. 


FUNCTION TABLE (Note 1) 


1 Inputs 

Output 

OE 

LE 

D 

Q 

L 

H 

H 

L 

L 

H 

L 

H 

L 

L 

X 

Ol 

o 

H 

X 

X 

J 


Note 1 : Q°: Output state Q before LE changed 
Z : High impedance 
X : Irrelevant 
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MITSUBISHI HIGH SPEED CMOS 


IVI74HC533P/FP/DWP 

OCTAL 3-STATE INVERTING D-TYPE TRANSPARENT LATCH 


ABSOLUTE MAXIMUM RATINGS (Ta = ~40—1-85”C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5—1-7. 0 

V 

V, 

Input voltage 


—0. 5~Vcc"l“0" 5 

V 

Vo 

Output voltage 


—0. 5—Vcc"l“0- 5 

V 

I.K 

Input protection diode current 

Vi < OV 

-20 

mA 

V, > Vcc 

20 

loK 

Output parasitic diode current 

Vo < OV 

-20 

mA 

Vo ^ Vcc 

20 

lo 

Output current per output pin 


±35 

mA 

Ice 

Supply/GND current 

Vcc, GND 

±75 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 

Tstg 

Storage temperature range 


-65—1-150 

°C 


Note 2 : M74HC533FP, Tg = -40—|-75“C and Tg = 75~85‘'C are derated at -7mW/”C. 

M74HC533DWP, Tg = -40—|-80”C and Tg = 80~85°C are derated at -7mW/“C. 












MITSUBISHI HIGH SPEED CMOS 


IVI74HC533P/FP/DWP 


OCTAL 3-STATE INVERTING D-TYPE TRANSPARENT LATCH 


ELECTRICAL CHARACTERISTICS 



SWITCHING CHARACTERISTICS (Vc 




















































































MITSUBISHI HIGH SPEED CMOS 

M74HC533P/FP/DWP 

OCTAL 3>STATE INVERTING D>TYPE TRANSPARENT LATCH 


SWITCHING CHARACTERISTICS ( Vcc = 2~6v, la = - 4 o~+ 85 “c) 






Limits 


Symbol 

Parameter 

Test conditions 


2510 

1 

o 

T 

-)-85C 

Unit 




Vcc(V) 

Min 

Typ 

Max 

Min 

Max 





2.0 



60 




Itlh 

Low-level to high-level and 


4.5 



12 


■a 

ns 


high-level to low-level 

Cl = 50pF (Note4) 

6.0 



10 


13 



2.0 



60 


■■ 


txHL 

output transition time 


4.5 



12 







6.0 



10 







2.0 



150 


189 


tpLH 



4.5 



30 


38 

ns 



CL = 50pF(Note4) 

6.0 



26 


32 




2.0 



150 


189 


fpHL 

Low-level to high-level and 


4.5 



30 


38 

ns 


high-level to low-level 


6.0 



26 


32 



output propagation time 


2.0 



200 




tpLH 

(D-Q) 


4.5 



40 






Cl= 150pF(Note4) 

6.0 



34 


■9 




2.0 



200 




tpHL 



4.5 



40 







6.0 



34 


■9 





2.0 



175 




tpLH 



4.5 



35 






CL = 50pF(Note4) 

6.0 



30 






2.0 



175 




tpHL 

Low-level to high-level and 


4.5 



35 


ID 

ns 


high-level to low-level 


6.0 



30 





output propagation time 


2.0 



225 




tpLH 

(LE-Q) 


4.5 



45 


mm 

ns 



Cl = 150pF(Note4) 

6.0 



38 


48 




2.0 



225 


284 


tpHL 



4.5 



45 


57 





6.0 



38 


48 





2.0 



150 


189 


tpLZ 

Output disable time from 


4.5 



30 


38 

ns 


low-level and high-level 

Cl = 50pF (Note4) 

6.0 



26 


32 



2.0 



150 


189 


tpHZ 

(OE-Q) 


4.5 



30 


38 

ns 




6.0 



26 


32 





2.0 



150 


189 


tpZL 



4.5 



30 


38 

rvs 



CL = 50pF(Note4) 

6.0 



26 


32 




2.0 



150 


189 


tpZH 

Output enable time to 


4.5 



30 


38 

ns 


low-level and high-level 


6.0 



26 


32 




2.0 



200 


252 


tpZL 

(OE-Q) 


4.5 



40 


50 

ns 



Cl= 150pF(Note4) 

6.0 



34 


43 




2.0 



200 




tpZH 



4.5 



40 



ns 




6.0 



34 


iHl 


C, 

Input capacitance 





10 



pF 

Co 

Off-state output capacitance 





15 



PF 

CpD 

Power dissipation capacitance (Note 3) 




57 




PF 


Note 3 ■' CpD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions, (per latch) 
The power dissipated during operation under no-load conditions is calculated using the following formula: 

Pd = CpD • Vcc^ • <i+lcc ' Vcc 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC533P/FP/DWP 

OCTAL 3-STATE IHVERTING D-TYPE TRANSPARENT LATCH 


TIMING REQUIREMENT (Vcc = 2~6v. la = -40~+85ic) 
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MITSUBISHI HIGH SPEED CMOS 

M74HC533-1P/FP/DWP 


OCTAL 3>STATE INVERTING D-TYPE TRANSPARENT LATCH 


DESCRIPTION 

The M74HC533-1 is a semiconductor integrated circuit con¬ 
sisting of eight 3-state output D-type iatches with common 
latch-enable input and output-enable input. 

FEATURES 

• High-fanout 3-state output: (loL=24mA, loH=“24mA) 

• High-speed: 9ns typ. (Cl=50pF, Vcc=5V) 

• Low power dissipation: 25AW/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. min (Vcc=4.5V, 6V) 

• Capable of driving 60 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40—l-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC533-1 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS533. 

The circuit is designed to suppress the increased switching 
noise that normally occurs at high output currents. 

The M74HC533-1 consists of eight D-type latches with 
latch-enable input LE and output-enable input OE common 
to all circuits. 

When LE is high, the signals of data input D will go through 
the latch and be output to inverted output Q. When the 
state of D changes, the state of Q will also change. When 


PIN CONFIGURATION (TOP VIEW) 


OUTPUT-ENABLE - 
INPUT ' 


GND Qm 








—0 

QO 07 

>— 

— 

DO D7 

— 

— 

D1 D6 

— 


<0 

o 

5 


—c 

02 05 

>- 

— 

D2 D5 

— 

— 

D3 D4 

— 

—c 

03 04 



_ 

— 


DATA INPUTS 


li]—Q5 I 
l3]-^D4l 


LATCH-ENABLE 

INPUT 


20 P4 

Outline 20P2N 
20P2V 


LE changes from high-level to low-level, the data existing 
immediately prior to the change at D will be stored in the 
latch. 

Even if other inputs are changed when LE is low, the con¬ 
tents stored in the latch will not be affected. 

When OE is high, all outputs Q will become high- 
impedance state. 

A version of the M74HC533-1 with the same pin connec¬ 
tions and a noninverted output, the M74HC373-1, is also 
available. 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC533-1P/FP/DWP 

OCTAL 3-STATE INVERTING D-TYPE TRANSPARENT LATCH 


FUNCTION TABLE (Note 1) 


Inputs 

Output 

OE 

LE 

D 

Q 

L 

H 

H 

L 

L 

H 

L 

H 

L 

L 

X 

Dl 

O 

L 

H 

X 

X 

Z 


Note 1 : Q°: Output state Q before LE changed 
Z ; High Impedance 
X : Irrelevant 


ABSOLUTE MAXIMUM RATINGS (Ta = —40—|-85°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5—1-7. 0 

V 

V, 

Input voltage 


—0. 5~Vcc-l-0- 5 

V 

Vo 

Output voltage 


—0. 5—Vcc+0, 5 

V 

n 

Input protection diode current 

V|<0V 

-20 

mA 

V, > Vcc 

20 


Output parasitic diode current 

Vo<0V 

-20 

mA 

Vo > Vcc 

20 

lo 

Output current per output pin 


±50 

mA 

Icc 

Supply/GNO current 

Vcc, GND 

±200 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 

Tstg 

Storage temperature range 


-65—1-150 

1C 


Note 2 : M74f:IC533-1FP, Ta=-40—l-75'C and Ta = 75~85”C are derated at-7mW/'C. 

M74HC533-1DWP, Tg = -40~+80t; and Tg = 80~85'C are derated at -7mW/'C. 


RECOMMENDED OPERATING CONDITIONS (Ta = -4o~+85ic) 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC533-1P/FP/DWP 


OCTAL 3-STATE INVERTING D-TYPE TRANSPARENT LATCH 


ELECTRICAL CHARACTERISTICS 




High-level input voltage 


V|L. Low-level Input voltage 


Test conditions 


Vo = 0.1V, Vcc-0.1V 
llol =20//A 


Vo = 0.1V, Vcc-0.1V 
hoi =20/iA 


VoH High-level output voltage 


Low-level output voltage 


High-level Input current I V| = 6V 


i = 0V 


Off-state high-level output current V| = V|h, Vil, Vo = Voc 


Off-state low-level output current V| = Vih, Vil, Vo = GND 
Quiescent supply current V, = Voc, GND, lo = 0/<A 



SWITCHING CHARACTERISTICS (Vcc = 5 v. Ta = 25X:) 



MITSUBISHI 

ELECTRIC 


2-469 





















































































MITSUBISHI HIGH SPEED CMOS 

IVI74HC533-1P/FP/DWP 


OCTAL 3-STATE INVERTING D-TYPE TRANSPARENT LATCH 


SWITCHING CHARACTERISTICS ( Vcc = 2 ~ 6 v. Ta = -4o~+85r) 





Limits 1 


Symbol 

Parameter 

Test conditions 


2510, 1 

-40~ 

-I-851C 

Unit 




Vcc(V) 

Min 1 

Typ 1 

Max 

Min 1 

Max 





2.0 



60 




fTLH 

Low-level to high-level and 


4.5 



12 


mm 



high-level to low-level 


6.0 



10 


13 1 

ns 



2.0 



60 


MM 

'thl 

output transition time 


4.5 



12 


■9 





1 6.0 



10 


13 








100 


125 


tpLH 

Low-level to high-level and 





20 


25 



high-level to low-level 





17 


21 

ns 


output propagation time 


2.0 



100 


125 

fpHL 

(D-Q) 


4.5 



20 


25 





6.0 



17 


21 





2.0 



115 


145 


tpLH 

Low-level to high-level and 


4.5 



23 


29 



high-level to low-level 

CL=50pF(Note4) 

6.0 



20 


25 

ns 


output propagation time 

2.0 



115 


145 

tpHL 

(LE-Q) 


4.5 



23 


29 





6.0 



20 


25 





2.0 



125 


155 


tpLZ 

Output disable time from 


4.5 



25 


31 



low-level and high-level 


6.0 



21 


26 

ns 



2.0 



125 


155 

tpHZ 

(^-Q) 


4.5 



25 


31 





6.0 



21 


26 





2.0 



125 


155 


fpZL 

Output enable time to 


4.5 



25 


31 



low-level and high-level 


6.0 



21 


26 

ns 



2.0 



125 


155 

fpZH 

(^-Q) 


4.5 



25 


31 





6.0 



21 

lllHi 

26 


c, 

Input capacitance 





10 


10 


Co 

Off-state output capacitance 

M = Vcc 




15 


15 

PF 

CpD 

Power dissipation oapacitance (Note 3) 










Note 3 : CpD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions, (per latch) 
The power dissipated during operation under no-load conditions is calculated using the following formula: 

Pd = CpD ‘ Vcc* • fi+loo ‘ Voo 


TIMING REQUIREMENT (Vcc = 2~6v.Ta = -40~+85x:) 
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MITSUBISHI HIGH SPEED CMOS 

M74HC533-1P/FP/DWP 


OCTAL 3-STATE INVERTING D-TYPE TRANSPARENT LATCH 



TIMING DIAGRAM 


















MITSUBISHI HIGH SPEED CMOS 

M74HCT533-1P/FP/DWP 

OCTAL 3-STATE INVERTING 

D-TYPE TRANSPARENT LATCH WITH LSTTL-COMPATIBLE INPUT 


DESCRIPTION 

The M74HCT533-1 is a semiconductor integrated circuit 
consisting of eight 3-state output D-type iatches with com¬ 
mon latch-enabie input and output-enabie input. 

FEATURES 

• TTL ievel inputs V|l=0.8V max, Vih=2.0V min 

• High-fanout 3-state output: (ioL=24mA, ioH=~24mA) 

• High-speed: 11ns typ. (Cl=50pF, Vcc=5V) 

• Low power dissipation: 25A/W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• Capable of driving 60 74LSTTL loads 

• Wide operating temperature range: Ta=—40~-f85‘'C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HCT533-1 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS533. 

The circuit is designed to suppress the increased switching 
noise that normally occurs at high output currents. 

As the inputs are TTL level, the device can be used as a 
level converter from LSTTL to high-speed CMOS. In that 
case, no pull-up resistors are required. 

The M74HCT533-1 contains of eight D-type latch with 
latch-enable input LE and output-enable input OE common 
to all circuits. 

When LE is high, the signals of data input D will go through 
the latch and be output to inverted output Q. When the 
state of D changes, the state of Q will also change. When 
LE changes from high-level to low-level, the data existing 


PIN CONFIGURATION (TOP VIEW) 


OUTPUT-ENABLE 

INPUT 

OUTPUT QO < 

( DO- 


-20j Vcc 

QO Q7b— ^ Q7 OUTPUT 

DO D7 — TbI-*- D7 I 



D1 -► — D1 D6 — it]*- D6 
Q1 ^ — c Q1 Q6 a— lei -* Q6 I 
Q2*-[T—cQ2 Q5 a— Isl -» Q5 I 
D2 ^ — 02 PS — 171 PS I 
D3 -► IT — 03 D4 — in D4 I 


OUTPUT Q3 [9|— qQ3 , ^ Q4|a—112| -► Q4 OUTPUT 


LATCH-ENABLE 

INPUT 


20P4 

Outline 20P2N 

_ 20P2V __ 

immediately prior to the change at D will be stored in the 
latch. 

Even if other inputs are changed when LE is low, the con¬ 
tents stored in the latch will not be affected. 

When OE is high, all outputs Q will become high- 
impedance state. 

A version of the M74HCT533-1 with the same pin connec¬ 
tions and a noninverted output, the M74HCT373-1, is also 
available. 
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MITSUBISHI HIGH SPEED CMOS 

M74HCT533-1P/FP/DWP 

OCTAL 3-STATE INVERTING 

D-TYPE TRANSPARENT LATCH WITH LSTTL-COMPATIBLE INPUT 


FUNCTION TABLE (Note 1) 


Inputs 

Output 

OE 

LE 

D 

Q 

L 

H 

H 

L 

L 

H 

L 

H 

L 

L 

X 

ol 

o 

H 

X 

X 



Note 1 : Q°: Output state Q before LE changed 
Z : High impedance 
X : Irrelevant 


ABSOLUTE MAXIMUM RATINGS (Ta = ~40—|-85"C, unless otherwise noted) 



Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5—1-7. 0 

V 

V, 

input voltage 


-0. 5~Vcc+0. 5 

V 

Vo 

Output voltage 


-0. 5~Vcc+0. 5 

V 


Input protection diode current 

V| < OV 

-20 

mA 

V, > Vcc 

20 


Output parasitic diode current 


-20 


Vo > Vcc 

20 

lo 

Output current per output pin 


±50 

mA 

Ice 

Supply/GND current 

Vcc, GND 

±200 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 

Tstg 

Storage temperature range 


-65—hi 50 

1C 


Note 2 : M74HCT533-1FP, Ta = -40—|-75°C and Ta = 75~85”C are derated at -7mW/t. 

M74HCT533-1DWP, Tg = -40~+80'C and Ta = 80~85t: are derated at -7mW/r. 


RECOMMENDED OPERATING CONDITIONS (Ta= -40~+85X:) 


Symbol 

— 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 



5.5 

V 

v. 

Input voltage 

0 


Vcc 

V 

Vo 

Output voltage 

0 


Vcc 

V 

Toor 

Ambient operating temperature 

-40 



1C 

tr, tf 

Input risetime, falltime 

Vcc = 4.5V 

0 


25 

ns/V 

Vcc = 5.5V 

0 


15 






































































MITSUBISHI HIGH SPEED CMOS 

IVI74HCT533-1P/FP/DWP 

OCTAL 3-STATE INVERTING 

D-TYPE TRANSPARENT LATCH WITH LSTTL-COMPATIBLE INPUT 


ELECTRICAL CHARACTERISTICS (Vcc = 5V±10%, unless otherwise noted) 



Parameter 

Test conditions 

High-level Input voltage 

Vo = 0.1V, Voc- 

llol =20/iA 

-0.1V 

Low-level Input voltage 

Vo = 0.1V, Vcc- 
llol =20/rA 

-0.1V 

High-level output voltage 

V, = Viu 

loH “ —20/<A 

loH=-24mA, Vcc = 4.5V 

. 


loL = 20 /uA 



loL = 24mA, Vcc = 4.5V 

High-level input current 

1 V, = Vcc 



.liilgiailBafjffiiaBwwigffili 


V| = V|H, ViL, Vo = Vcc 


Off-State low-level output current V( = Vih, Vil, Vo = GND 


Quiescent supply current V, = Vcc, GND, lo = O/uA 


Maximum quiescent supply current Vi = 2.4V, 0.4V (Note 3) 


Note 3 : Only one Input is set at this value and all other inputs are fixed at Vcc or GND. 


0.1 

V 

0.5 

1.0 


-1.0 

5.0 

>uA 

-5.0 

50.0 

/uA 

2.9 

mA 


SWITCHING CHARACTERISTICS (Vcc = 5v. Ta = 250 



Symbol 

Parameter 

Test conditions 

txLH 

Low-level to high-level and high-level to low-level 

CL = 50pF(Note5) 

1th L 

output transition time 

IPLH 

Low-level to high-level and high-level to low-level 

IpHU 

output propagation time (0 — Q) 

IpLH 

Low-level to high-level and high-level to low-level 


IpHL 

output propagation time (LE — Q) 


tpLZ 

Output disable time from low-level and high-level 

Cl= 5 pF (Note 5) 

tpHZ 

(^-Q) 

tpZL 

Output enable time to low-level and high-level 

CL==50pF(Note5) 

IpZH 

(^-Q) 



SWITCHING CHARACTERISTICS ( Vco = 5v±io%. la = -4 o~-K85ic ) 




Low-level to high-level and 

— high-level to low-level - 

output transition time 

Low-level to high-level and 

_ high-level to low-level _ 

outputpropagation time 

(D-Q) _ _ 

Low-level to high-level and 

— high-level to low-level Cl = 50pF {Note 5) - 

output propagation time ^ 

(LE-Q) _ _ 

Output disable time from 

— low-level and high-level -^— 

(^-Q) _ _ 

Output enable time to 

— low-level,and high-level - 

(^-Q) 


Input capacitance 


Off-state output capacitance 


Power dissipation capacitance (Note 4) 


CpD is the internal capacitance of the iC calcuiated from operation suppiy current under no-ioad conditions, (per iatch) 
The power dissipated during operation under no-load conditions is calculated using the following formula: 

Pd = CpD • Vcc^ • f|+lcc ' Vcc 
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MITSUBISHI HIGH SPEED CMOS 

M74HCT533-1P/FP/DWP 


OCTAL 3-STATE INVERTING 

D-TYPE TRANSPARENT LATCH WITH LSTTL-COMPATIBLE INPUT 


TIMING REQUIREMENTS (Vco = 5v±io%, la = -40~+85t:) 


Test conditions 


Latch enable pluse width 
D setup time with respect to LE 
D hold time with respect to LE 



25‘C 

Min 

Typ 

12 


10 


5 




Note 5 : Test Circuit 



INPUT 

Vcc 

OUTPUT 2XVoh 



TIMING DIAGRAM 





















MITSUBISHI HIGH SPEED CMQS 

M74HC534P/FP/DWP 

OCTAL 3-STATE INVERTING D-TYPE FLIP-FLOP 


DESCRIPTION 

The M74HC534 is a semiconductor integrated circuit con¬ 
sisting of eight edge-triggered 3-state output D-type flip- 
flops with common clock input and output-enable input. 

FEATURES 

• High-fanout 3-state output: (loL=6mA, loH=~6mA) 

• High-speed: 13ns typ. (Cl=50pF, Vcc=5V) 

• Low power dissipation: 20/u W/package, max 
(Vcc=5V, Ta=25°C. quiescent state) 

• High noise margin: 30% of Vcc. niin (Vcc=4.5V, 6V) 

• Capable of driving 15 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40—|-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC534 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS534. 

The M74HC534 contains eight edge-triggered D-type flip- 
flops, sharing common clock input CK and output-enable 
inputs. 

When CK changes from low-level to high-level, the signals 
just previously input at D is stored in the flip-flop. 

When output-enable input OE is low, the signals stored in 
the flip-flop will be output to Q. 

When OE is high, all outputs Q will become high- 
impedance state. The contents stored in the flip-flop are 
not affected even if OE is changed. 



A version of the M74HC534 with the same pin connections 
and a noninverted output, the M74HC374, is also-available. 


LOGIC DIAGRAM 



2-476 


MITSUBISHI 

ELECTRIC 






MITSUBISHI HIGH SPEED CMOS 


M74HC534P/FP/DWP 

OCTAL 3-STATE INVERTING D-TYPE FLIP-FLOP 


FUNCTION TABLE (Note 1) 


1 Inputs 

Output 

OE 

CK 

D 

Q 

L 

t 

L 

H 

L 

t 

H 

L 

L 

L 

X 

Q° 

L 

H 

X 

Q“ 

L 

i 

X 

Q° 

H 

X 

X 

Z 

Note 1 : Q°: 

Output state Q before clock input changed 


High impedance 
irreievant 

Change from iow to high level 
Change from high to low level 


ABSOLUTE MAXIMUM RATINGS (Ta = ~40'—|-85°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0.5—1-7.0 

V 

V, 

Input voltage 


—0. 5~Vcc"l"0. 5 

V 

Vo 

Output voltage 


—0. 5~Vcc"t"0- 5 

V 

l<K 

Input protection diode current 

V| < ov 

-20 

mA 

Vi > Vcc 

20 

loK 

Output parasitic diode current 

Vo< OV 

-20 

mA 

Vo ^ Vcc 

20 

lo 

Output current, per output pin 


±35 

mA 

Ice 

Supply/GND current 

Vcc, GND 

±75 

mA 

Pd 

Power dissipation 

(Note 2) 

500 



Storage temperature range 


-65—1-150 

“C 


Note 2 : M74HC534FP, Ta = -40—|-75°C and Ta = 75~85’C are derated at -7mW/°C. 

M74HC534DWP, Tg = -40~+80”C and Tg = 80~85”C are derated at -7mW/°C, 


RECOMMENDED OPERATING CONDITIONS (Ta=- 4 p~+ 85 c) 


Symbol 

Parameter 

1 Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

2 


6 

V 

V| 

Input voltage 

0 


Vcc 

V 

Vo 

Output voltage 

0 


Vcc 

V 

Topr 

Operating temperature range 

-40 


±85 

°c 

tr, tf 

input risetime, failtime 

Vcc = 2. OV 

0 


1000 

ns 

Vcc = 4.5V 

0 


500 

Vcc = 6. OV 

0 


400 



A 
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MITSUBISHI HIGH SPEED CMOS 

M74HC534P/FP/DWP 

OCTAL 3.STATE INVERTING D-TYPE FLIP-FLOP 


ELECTRICAL CHARACTERISTICS 



SWITCHING CHARACTERISTICS ( Vco = 5v. la = 25r) 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC534P/FP/DWP 

OCTAL 3-STATE INVERTING D-TYPE FLIP-FLOP 


SWITCHING CHARACTERISTICS (Vcc = 2~6v. Ta = -40~+85c) 






Limits 


Symbol 

Parameter 

Test conditions 


25"C 

-40~ 

-t-85°C 

Unit 




Vcc(V) 

Min 

Typ 

Max 

Min 

Max 





2.0 

6 



5 



<max 

Maximum clock frequency 

Cl = 50pF (Note4) 

4.5 

30 



24 


MHz 




6.0 

35 



28 






2.0 



60 


75 


tTLH 

Low-level to high-level and 


4.5 



12 


15 

ns 


high-level to low-level 

Cl = 50pF (Note 4) 

6.0 



10 


13 



2.0 



60 


75 


tyHL 

output transition time 


4.5 



12 


15 

ns 




6.0 



10 


13 





2.0 



180 


227 


tpLH 



4.5 



36 


45 

ns 



CL = 50pF(Note4) 

6.0 



31 


39 




2.0 



180 


227 


tpHL 

Low-level to high-level and 


4.5 



36 


45 

ns 


high-level to low-level 


6.0 



31 


39 



output propagation time 


2.0 



230 


290 


tpLH 

(CK-Q) 


4.5 



46 


58 

ns 



Cu= 150pF(Note4) 

6.0 



39 


49 




2.0 



230 


290 


tpHL 



4.5 



46 


58 

ns 




6.0 



39 


49 





2.0 



150 


189 


tpLZ 

Output disable time from 


4.5 



30 


38 

ns 


low-level and high-level 

Cl = 50pF (Note 4) 

6.0 



26 


32 



2.0 





18,9 



(OE-Q) 







38 

ns 









32 





2.0 





189 


tpZL 



4.5 





38 

ns 



Cl= 50pF (Note4) 

6.0 





32 




■AM 





189 


tpZH 

Output enable time to 







38 

ns 


low-level and high-level 







32 







■JiM 


252 


tpZL 

(^-Q) 





mm 


50 

ns 



Cl= 150pF(Note4) 






43 




2.0 







tpZH 



4.5 



iBI 







6.0 



IBI 




c, 

Input capacitance 





10 


10 

PF 

Co 

Off-state output capacitance 

^ = Vcc 




15 


15 

PF 

CpD 

Power dissipation capacitance (Note3) 




63 




pF 


Note 3 : Cpo is the internal capacitance of the 1C calculated from operation supply current under no-load conditions, (per flip-flop) 
The power dissipated during operation under no-load conditions is calculated using the following formula; 

Pd ~ Cpo ' Vcc^ • fi+lcc ' Vcc 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC534P/FP/DWP 

OCTAL 3-STATE INVERTING D-TYPE FUP-FLOP 


TIMING REQUIREMENTS (Vco = 2~6v.Ta = -40~+85ic) 


Symbol 

Parameter 

tw 

Clock pulse width 

tsu 

D setup time with 

respect to CK 

th 

0 hold time with 

respect to CK 


Test conditions 


Note 4 '■ Test Circuit 



INPUT 

Vcc 

OUTPUT 


2.0 

80 

4.5 

16 

6.0 

14 


_ Limits 

25 ^ _ 

Typ I Max 


Parameter 


ItLHj trHL 
tpLH) tpHL 

Open 

Open 

IPLZ 



IpHZ 

Open 

Closed 

IpZL 

Closed 

Open 

IPZH 

Open 



(1) The pulse generator (PG) has the following 
characteristics (10%~90%); tr = 6ns, tf = 6ns 

(2) The capacitance Cl includes stray wiring 
capacitance and the probe input capacitance. 


TIMING DIAGRAM 
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MITSUBISHI HIGH SPEED CMOS 

M74HC534-1P/FP/DWP 


OCTAL 3-STATE INVERTING D-TYPE FLIP-FLOP 


DESCRIPTION 

The M74HC534-1 is a semiconductor integrated circuit con¬ 
sisting of eight edge-triggered 3-state output D-type flip- 
fiops with common ciock input and output-enabie input. 

FEATURES 

• High-fanout 3-state output: (loL=24mA, loH=“24mA) 

• High-speed: (clock frequency) 60MHz typ. 

(Cl=50pF, Vcc=5V) 

• Low power dissipation: 25//W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. min (Vcc=4.5V, 6V) 

• Capable of driving 60 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40—|-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC534-1 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS534. 

The circuit is designed to suppress the increased switching 
noise that normally occurs at high output currents. 

The M74HC534-1 contains eight edge-triggered D-type 
flip-flops, sharing common clock input CK and output- 
enable input OE. 

When CK changes from low-level to high-level, the signals 


PIN CONFIGURATION (TOP VIEW) 


OUTPUT-ENABLE — 
INPUT 


DATA INPUTS 



20P4 

Outline 20P2N 
20P2V 


Vcc 

Q7 

D7 I 

D6 I 

Q6 

Q5 

D5 

D4 

Q4 

CK 


OUTPUT 

DATA INPUTS 

OUTPUTS 

DATA INPUTS 

OUTPUT 
CLOCK INPUT 


just previously input at D stores in the flip-flop. 

When output-enable input ^ is low, the signals stored in 
the flip-flop will be output to Q. 

When OE is high, all outputs Q will become high- 
impedance state. The contents stored in the flip-flop will 
not be affected even if OE is changed. 

A version of the M74HC534-1 with the same pin connec¬ 
tions and a noninverted output, the M74HC374-1, is also 
available. 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HCS34-1P/FP/DWP 

OCTAL 3-STATE INVERTING D-TYPE FLIP-FLOP 


FUNCTION TABLE (Note 1) 


1 Inputs 

Output 


CK 

D 

Q 

L 

T , 

. L 

H 

L 

, t 

H 

L 

L 

L 

X 

Q° 

L 

H 

X 

Q° 

L 

i 

X 

Q° 

H 

X 

X 

Z 


Note 1 : Q°: Output state Q before clock input changed 
Z : High impedance 
X : Irrelevant 

t : Change from low to high level 
i : Change from high to low level 


ABSOLUTE MAXIMUM RATINGS (Ta = —40—|-85X^, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0.5—1-7.0 

V 

V, 

Input voltage 


—0. 5~Vcc"("0- 5 

V 

Vo 

Output voltage 


—0, 5—Vcc+O- 5 

V 


Input protection diode current 

V|<0V 

-20 

mA 

V, > Vcc 

20 

Qi 

Output parasitic diode current 

Vo<0V 

-20 

mA 

Vo > Vcc 

20 

lo 

Output current, per output pin 


±50 

mA 

Ico 

Supply/GNO current 

Vcc, GND 

±200 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 

Tstg 

Storage temperature range 


-65—1-150 

'C 


Note 2 : M74HC534-1FP, Tg = -40~+75'C and Ta =75~85'C are derated at -ImW/'C. 

M74HC534-1DWP, Tg = -40~+80'C and Tg = 80~851C are derated at -7mW/'C. 


RECOMMENDED OPERATING CONDITIONS (Tg =-4o~+85ic) 


Symbol 

Parameter 

Limits 

Unit 


Typ 

Max 

Vcc 

Supply voltage 

2 


6 

V 

V, 

Input voltage 

0 


Vcc 

V 

Vo 

Output voltage 

0 


Vcc 

V 

Toor 

Operating temperature range 

-40 


-f-85 

r 

B 

Input risetime, falltime 

Vcc = 2.0V 

0 



ns/V 

Vcc = 4.5V 

0 


50 

Vcc = 6. OV 

0 


30 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC534-1P/FP/DWP 

OCTAL 3-STATE INVERTING D-TYPE FLIP-FLOP 


ELECTRICAL CHARACTERISTICS 


Symboi 

Parameter 

V,H 

High-ievei input voitage 




Test conditions 


Low-ievei input voitage 


High-ievei output voitage 


Low-ievei output voitage 


High-ievei input current 


Low-ievei input current 


Off-state high-ievei output current V| = Vih, Vil, Vq = Vcc 


Off-state iow-ievel output current 


Quiescent suppiy current V| = Voc, GND, Iq = 0/iA 


Vcc(V) Min 






1.0 

mm 

-1.0 


5.0 

mA 

-5.0 

uA 

50.0 

UA 


SWITCHING CHARACTERISTICS ( Vcc = 5v. la = 25 c) 






































































MITSUBISHI HIGH SPEED CMOS 

IVI74HC534-1P/FP/DWP 

OCTAL 3-STATE INVERTING D-TYPE FLIP-FLOP 


SWITCHING CHARACTERISTICS (Vcc = 2~6V. Ta = -40~+851C) 







Co 


CpD 


Note 3 : 


Test conditions 



Low-level to high-level and 
high-level to low-level 
output transition time 


Low-level to high-level and 
high-level to low-level 
output propagation time 
(CK-Q) 


Output disable time from 
low-level and high-level 
(^-Q) 

Output enable time to 
low-level and high-level 
(OE-Q) 


Input capacitance 


Off-state output capacitance 


Power dissipation capacitance (Note 3) 


CpD is the Internal capacitance of the 1C calculated from operation supply current under no-load conditions, (per flip-flop) 
The power dissipated during operation under no-load conditions is calculated using the following formula: 

Pd “ Cpo • Vcc* ' ^I'l’lcc ' Vcc 


TIMING REQUIREMENTS (Vcc = 2~6v, Ta = -4o~+85c) 
































































MITSUBISHI HIGH SPEED CMOS 

M74HC534-1P/FP/DWP 


OCTAL 3-STATE INVERTING D-TYPE FLIP-FLOP 



Parameter 

SW 

♦tlHj ^THL 
tpLHj fpHL 

Open 

tpLZ 

Closed 

tpHZ 

Open 

^PZL 

Closed 

tpZH 

Open 


(1) The pulse generator (PG) has the following 
characteristics (10%~90%): V = 3ns, tf = 3ns 

(2) The capacitance Cl includes stray wiring 
capacitance and the probe input capacitance. 


TIMING DIAGRAM 










^ MITSUBISHI HIGH SPEED CMOS 

M74HCT534-1P/FP/DWP 

OCTAL 3-STATE 

INVERTING D-TYPE FLIP-FLOP WITH LSTTL-COMPATIBLE INPUTS 


DESCRIPTION 

The M74HCT534-1 is a semiconductor integrated circuit 
consisting of eight edge-triggered S-state output 0-type 
fiip-flops with common, clock input and output-enable input. 

FEATURES 

• TTL level inputs Vil=0.8V max, V|h=2.0V min 

• High-fanout 3-state output: (loL=6mA, loH=~"6mA) 

• High-speed; (Clock frequency) 55MHz typ. 

(Cl=50pF. Vcc=5V) 

• Low power dissipation: 25A<W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• Capable of driving 60 74LSTTL loads 

• Wide operating temperature range: Ta=— 40—|-85‘’C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HCT534-1 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS534. 

The circuit is designed to suppress the increased switching 
noise that normally occurs at high output currents. 

As the inputs are TTL level, the device can be used as a 
level converter from LSTTL to high-speed CMOS. In that 
case, no pull-up resistors are required. 

The M74HCT534-1 contains eight edge-triggered D-type 
flip-flops, sharing common clock input CK and output- 



enable input OE. 

When CK changes from low-level to high-level, the signals 
just previously input at D is stored in the flip-flop. 

When output-enable input OE is low, the signals stored in 
the flip-flop will be output to Q. 

When OE is high, all outputs Q will become high- 
impedance state. The contents stored in the flip-flop are 
not affected even if OE is changed. 

A version of the M74HCT534-1 with the same pin connec¬ 
tions and a noninverted output, the M74HCT374-1, is also 
available. 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HCT534-1P/FP/DWP 


OCTAL 3-STATE 

INVERTING D-TYPE FLIP-FLOP WITH LSTTL-COMPATIBLE INPUTS 


FUNCTION TABLE (Note 1) 


Inputs 

Output 

OE 

CK 

D 

Q 

L 

T 

L 

H 

L 

t 

H 

L 

L 

L 

X 

Q° 

L 

H 

X 

Q° 

L 

i 

X 

Q° 

H 

X 

X 

Z 


Note 1 : Q°: Output state Q before clock input changed 
Z : High impedance 
X .■ Irrelevant 

t : Change from low to high ievei 
4 : Change from high to iow ievei 


ABSOLUTE MAXIMUM RATINGS (Ta= —40—1-85‘C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5—1-7. 0 

V 

V, 

Input voltage 


—0. 5—Vcc+0. 5 

V 

Vo 

Output voltage 


—0. 5—Vcc+0. 5 

V 

IlK 

Input protection diode current 

Vi < OV 

-20 

mA 

V, > Vcc 

20 

loK 

Output parasitic diode current 

Vo < OV 

-20 

mA 

Vo > Vcc 

20 

lo 

Output current, per output pin 


±50 

mA 

Icc 

Supply/QNO current 

Vcc, GND 

±200 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 


Storage temperature range 


-65~+150 

“C 


Note 2 : M74HCT534-1FP, Tg = -40~+75”C and Tg = 75~85”C are derated at -7mW/'C. 

M74HCT534-1DWP, Tg = -40~+80''C and Tg = 80~85'C are derated at -TmW/'C. 


RECOMMENDED OPERATING CONDITIONS (Ta= -4o~+85c) 



Parameter 



Min 




Supply voltage 

HQ 



V 

Vi 

Input voltage 

0 



V 

Vo 

Output voltage 

0 



V 

Toor 

Ambient operating temperature 

-40 



“C 

tr, tf 

Input risetime, falltime 

Vcc = 4.5V 

0 


25 


Vcc = 5.5V 

0 


15 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HCT534-1P/FP/DWP 

OCTAL 3-STATE 

INVERTING D-TYPE FLIP-FLOP WITH LSTTL-COMPATIBLE INPUTS 


ELECTRICAL CHARACTERISTICS (Vcc = 5V±10%, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

1 Limits 


. 2510 

-40~+851C 

Unit 




Min 

Max 

mm 

High-level input voltage 

Vo = 0.1V, Vcc-0.1V 

llol =20 mA 

El 



2.0 


V 

Di 

Low-level Input voltage 

Vo = 0.1V, Vcc-0.1V 
llol =20 >uA 



0.8 



D 


High-level output voltage 

Vi = ViL 

loH = —20//A 

< 

o 

o 

1 

p 




mm 

V 

loH = -24mA, Vcc = 4.5V 

3.98 



3.84 


mm 

Low-level output voltage 

V|=.V|H, V,L 

lot = 20 /xA 



0,1 


0.1 

V 

loL = 24mA, Vcc = 4.5V 





0.5 


High-level Input current 

Vi = Vcc 



0.1 


1.0 

mA 

I.L 

Low-level Input current 

Vi = GND 



-0.1 


-1.0 

loZH 

Off-state high-level output current 

Vi = V,H, Viu, Vo = Voc 



0.5 


5.0 


loZL 

Off-state low-level output current 

Vi = ViH, ViL, Vo = GND 



-0.5 



Ico 

Quiescent supply current 

Vi = Vcc, GND, Io = 0/kA 



5.0 


50.0 

>uA 

4^ Ice 

Maximum quiescent supply current 

V| = 2.4V, 0.4V (Note 3) 



2.7 


2.9 

mA 


Note 3 Only one input Is set at this value and all other inputs are fixed at Vcc or GND. 


SWITCHING CHARACTERISTICS ( Vcc = sv, la = 25 t) 


Symbol 

Parameter 

Test conditions 

1 Limits 1 

Unit 

Min 

Typ 

Max 

^max 

Maximum clock frequency 

CL = 50pF(Noto5) 

35 



MHz 

txLH 

Low-level to high-level and high-level to low-level 
output transition time 



10 

ns 

^THL 



10 

ns 

♦ptH 

Low-level to high-level and high-level to low-level 
output propagation time (CK — Q) 




ns 

IpHL 



20 

ns 

tpLZ 

Output disable time from low-level and high-level 
(OE-Q) 

Cl= 5 pF (Note 5) 



20 

ns 

^PHZ 



20 

ns 

IPZL 

Output enable time to low-level and high-level 

(OE-Q) 

Cl = 50pF (Note 5) 



23 

ns 

IpZH 



23 

ns 


SWITCHING CHARACTERISTICS (Vcc = 5V±10%. Ta = -40~+85"C) 


Symbol 

Parameter 

Test conditions 

Limits 1 

Unit 

25"C 

-40~-t-851C 

Min 

Typ 

Max 

Min 

Max 

fmax 

Maximum clock frequency 

Cl = 50pF (Notes) 

32 



26 



Itlh 

Low-level to high-level and 
high-level to low-level 
output transition time 



12 


mm 


1th L 



12 


HEH 

tpLH 

Low-level to high-level and 
high-level to low-level 
output propagation time 
(CK-Q) 



22... i 




fpHL 





m 

IPLZ 

Output disable time from 
low-level and high-level 
(^-Q) 



o 



ns 

IpHZ 





■■ 

IPZL 

Output enable time to 

low-level and high-level 
(^-Q) 





■i 


IpZH 






C, 

Input capacitance 




10 


10 

B 

Co 

Off-state output capacitance 

o 

> 

lUJ 

lo 



15 


15 

CpD 

Power dissipation capacitance (Note 4) 








Note 4 : CpD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions, (per flip-flop) 
The power dissipated during operation under no-load conditions is calculated using the following formula; 

Pd “ CpD • Vcc^ ' fi"l"lcc ■ Vcc 
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MITSUBISHI HIGH SPEED CMOS 

M74HCT534-1P/FP/DWP 


OCTAL 3-STATE 

INVERTING D-TYPE FLIP-FLOP WITH LSTTL-COMPATIBLE INPUTS 



Note 5 : Test Circuit 

iNPUT Vcc OUTPUT 2XVoh 



Parameter 

SW 

^TLHi ItHL 
tpLHitpHL 

Open 

tpLZ 

Closed 

tpHZ 

Open 

tpZL 

Closed 

fpZH 

Open 


(1) The puise generator (PG) has the following 
characteristics (10%~90%): tr = 3ns, tf = 3ns 

(2) The capacitance Cl includes stray wiring 
capacitance and the probe input capacitance. 




3V 

OV 

VoL 

VoH 
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MITSUBISHI HIGH SPEED CMOS 

M74HC540P/FP/DWP 

OCTAL 3-STATE INVERTING BUFFER/LINE DRIVER/LINE RECEIVER 


DESCRIPTION 

The M74HC540 is a semiconductor integrated circuit con¬ 
sisting of 3-state inverting buffers each with eight indepen¬ 
dent circuits that share a common enable inputs. 

FEATURES 

• High-speed; 12ns typ. (Cl=50pF, Vcc=5V) 

• Low power dissipation: 20//W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. min (Vcc=4.5V. 6V) 

• Capable of driving 15 74LSTTL loads 

• Wide operating voltage range; Vcc=2~6V 

• Wide operating temperature range: Ta=—40—|-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC540 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
whiie giving high-speed performance equivalent to the 
74LS540. 

The M74HC540 has hysteresis characteristics in the input 
circuits and inverting 3-state outputs with a high noise 
margin. 

When the output enable inputs OE1 and OE2 are both low, 
and an input A is iow, then the corresponding output Y will 
become high: when A is high, Y wiil become low. 

When either OE1 or OE2 is high, all outputs will become 
the high-impedance state, irrespective of A. 

The input and output pins are arranged for faciiitated board 
iayout (data fiow-through pin out). 



FUNCTION TABLE (Note 1) 



X : Irrelevant 


LOGIC DIAGRAM (EACH BUFFER) 

TO OTHER BUFFERS 

A 

I 







MITSUBISHI HIGH SPEED CMOS 

IVI74HC540P/FP/DWP 

OCTAL 3-STATE INVERTING BUFFER/LINE DRIVER/LINE RECEIVER 


ABSOLUTE MAXIMUM RATINGS (Ta = “40—|-85”C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5—f-7. 0 

V 

V, 

Input voltage 


-0.5~Vcc+0.5 

V 

Vo 

Output voltage 


—0. 5—Vec+O. 5 

V 


Input protection diode current 

Vi< OV 

-20 

mA 

V, > Vcc 

20 

loK 

Output parasitic diode current 

Vo<0V 

-20 


Vo > Vcc 

20 

lo 

Output current per output pin 

— 

±35 


Ice 

Supply/GND current 

Vcc, GND 

±75 


Pd 

Power dissipation 

(Note 2) 

500 

mW 

Tstg 

Storage temperature range 


-65—1-150 

”C 


Note 2: M74HC540FP, Ta =-40—|-75"C and Ta = 75~85°C are derated at-7mW/“C. 

M74HC540DWP, Ta = -40~+80°C and Ta = 80~85°C are derated at -7mW/‘'C. 


RECOMMENDED OPERATING CONDITIONS da = -4o~+85c) 



ELECTRICAL CHARACTERISTICS 


Symbol 

Parameter 


Limits 

Unit 

Test conditions 


25'C 

-40~+85'C 


Vcc(V) 

Min 

Typ 

Max 

Min 

Max 

V|H 

High-level Input voltage 

Vo = 0. IV 
llol =20 /uA 

2.0 

4.5 

6.0 

1.5 

3.15 

4.2 



1.5 

3.15 

4.2 


V 

V,u 

Low-level input voltage 

Vo = 0.1V, Vcc-0.1V 
llol = 20AiA 

2.0 

4.5 

6.0 



0.5 

1.35 

1.8 


0.5 

1.35 

1.8 

V 

VoH 

High-level output voltage 

V, = ViL 

loH = —20juA 
loH = —20//A 

loH “ 2 O/ 4 A 

2.0 

4.5 

6.0 

1.9 

4.4 

5.9 



1.9 

4.4 

5.9 


V 

loH = —6.0mA 
loH = —7.8mA 

4.5 

6.0 

4.18 

5.68 



4.13 

5. 63 


VoL 

Low-level output voltage 

< 

II 

< 

I 

< 

loL = 20/iA 
loL = 20;uA 
lot = 20a/A 

2.0 

4.5 

6.0 



0.1 

0.1 

0.1 


0.1 

0.1 

0.1 

V 

loL = 6.0mA 

loL = 7.8mA 

4.5 

6.0 



0. 26 

0. 26 


0.33 

0. 33 

l|H 

High-level input current 

< 

II 

o> 

< 

6.0 



0.1 


1.0 

aA 

liu 

Low-level Input current 

V, = OV 

6.0 



-0.1 


-1.0 

loZH 

Off-state high-level output current 

V| = V|H, V|L, Vo = Vcc 

6.0 



0.5 


5.0 

aA 

loZL 

Off-state low-level output current 

Vi = V|H, Viu, Vo = GND 

6.0 



-0.5 


-5.0 

Ice 

Quiescent supply current 

Vi = Vco, GND, lo = 0M 

6.0 



4.0 


40.0 

aA 
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MITSUBISHI HIGH SPEED CMOS 

M74HC540P/FP/DWP 


OCTAL 3-STATE INVERTING BUFFER/LINE DRIVER/LINE RECEIVER 



SWITCHING CHARACTERISTICS (Vcc = 5v, Ta - 25c) 


Symbol 


Test conditions 


Low-level to high-level and high-level to low-level 
output transition time 

Low-level to high-level and high-level to low-level 
output propagation time (A — Y) 


Output disable time from low-level and high-level 
(OE-Y) 


Output enable time to low-level and high-level 
(M-Y) 


CL = 50pF(Note4) 


3l= 5 pF (Note 4) 


Cl = SOpF (Note 4) 


1 Limits 


Min 

Typ 

Max 

Unit 



10 




10 

rrs 



SWITCHING CHARACTERISTICS (Vcc = 2~6v. Ta = -40~+85 c) 


Symbol 

Parameter 

Test conditions 

1 

Voc(V) 



Power dissipation capacitance (Note 3) 


Note 3 : Cpo is the internal capacitance of the 1C calculated from operation supply current under no-load conditions, (per buffer) 
The power dissipated during operation under no-load conditions is calculated using the following formula: 

Pd “ CpD • Vcc^ * (i"t”lcc * Vcc 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC540P/FP/DWP 


OCTAL 3-STATE INVERTING BUFFER/LINE DRIVER/LINE RECEIVER 


Note 4 ; Test Circuit 

INPUT Vcc OUTPUT Vcc 



Parameter 

SW1 

SW2 

tyUH? txHL 

tpLHitpHL 

Open 

Open 

fpLZ 

Closed 

Open 

fpHZ 

Open 

Closed 

fpZL 

Closed 

Open 

fpZH 

Open 

Closed 


(1) The pulse generator (PG) has the following 
characteristics {^0%~90%): tf = 6ns, tf = 6ns 

(2) The capacitance Cl includes stray wiring 
capacitance and the probe input capacitance. 


TIMING DIAGRAM 




















MITSUBISHI HIGH SPEED CMOS 

M74HC541P/FP/DWP 

OCTAL 3-STATE NONINVERTING BUFFER/LINE DRIVER/LINE RECEIVER 


DESCRIPTION 

The M74HC541 is a semiconductor integrated circuit con¬ 
sisting of 3-state non-inverting buffers each with eight inde¬ 
pendent circuits that share a common enable inputs. 

FEATURES 

• High-speed: 14ns typ. (Cu=50pF, Vcc=5V) 

• Low power dissipation: 20A<W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. min (\/cc=4.5V, 6V) 

• Capable of driving 15 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40—l-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC541 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS541. 

The M74HC541 has hysteresis characteristics in the input 
circuits and noninverting 3-state outputs with a high noise 
margin. 

When the output enable inputs OE1 and OE2 are both low, 
and an input A is low, then the corresponding output Y will 
become low; when A is high, Y will become high. 

When either OE1 or OE2 is high, all outputs will become 
the high-impedance state, irrespective of A. 

The input and output pins are arranged for facilitated board 
layout (data flow-through pin out). 



FUNCTION TABLE (Note 1) 


1 Inputs { 

Output 

A 

OE1 

OE2 

Y 

L 

L 

L 

L 

H 

L 

L 

H 

X 

L 

H 

Z 

X 

H 

L 

Z 

X 

H 

H 

z 


Note 1 : Z : High impedance 
X : irrelevant 


LOGIC DIAGRAM (EACH BUFFER) 


TO OTHER BUFFERS 


INPUT 


OUTPUT ENABLE INPUTS 
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MITSUBISHI HIGH SPEED CMOS 

M74HC541P/FP/DWP 

OCTAL 3-STATE NONINVERTING BUFFER/LINE DRIVER/LINE RECEIVER 


ABSOLUTE MAXIMUM RATINGS (Ta = —40—|-85‘C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5—1-7. 0 

V 

V| 

Input voltage 


—0. 5~Vcc“l"0- 5 

V 

Vo 

Output voltage 


—0. 5^—Vcc+0- 5 

V 

l|K 

Input protection diode current 

Vi< OV 

-20 

mA 

V| > Vcc 

20 


Output parasitic diode current 

Vo<0V 

-20 

mA 

Vq ^ Vcc 

20 

lo 

Output current per output pin 


±35 

nriA 

Ice 

Supply/GND current 

Vcc, GND 

±75 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 

Tstg 

Storage temperature range 


-65—1-150 

°C 


Note 2 : M74HC541FP, Ta = -40—|-75°C and Ta = 75~85“C are derated at -7mW/‘C. 

M74HC541DWP, Ta = -40—|-80”C and Ta = 80~85'C are derated at -7mW/“C. 


RECOMMENDED OPERATING CONDITIONS (Ta = -4o~+85c) 



ELECTRICAL CHARACTERISTICS 


Parameter 

Test conditions 

High-level input voltage 

Vo= Vcc-0.1V 


Low-level input voltage 

Vo = 0.1V, Vcc- 
llol =20/:/A 

-O.IV 

High-level output voltage 

> 

I 
> 

II 
> 

loH ” 20//> 

loH ” 20// > 

loH “ 20//> 

Iqh ” 6- On 

loH “ 7.8n 

Low-level output voltage 

V, = Vil 

Iql " 20//A 
Iql " 20//A 
Iql ” 20//A 
loL = 6.0mA 
loL = 7.8mA 

High-level input current 

V| = 6V 


Low-level Input current 


Off-state high-level output current 


Off-state low-level output current V| = Vih, Vil, Vq = GND 
Quiescent supply current V| = Vcc, GND, Iq = 0//A 



iHHIi 

5. 


-5. 


40. 
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MITSUBISHI HIGH SPEED CMOS 

M74HC541P/FP/DWP 

OCTAL 3.STATE NONINVERTING BUFFER/LINE DRIVER/LINE RECEIVER 


SWITCHING CHARACTERISTICS (Vcc = 5v. Ta = 25r) 



Symbol 

Parameter 

Test conditions 

tTLH 

Low-level to high-level and high-level to low-level 

CL = 50pF(Note4) 

txHL 

output transition time 

tpLH 

tpHU 

Low-level to high-level and high-level to low-level 
output propagation time (A — Y) 

tpLZ 

Output disable time from low-level and high-level 

Cl= 5 pF (Note 4) 

tpHZ 

(^ - Y) 


Output enable time to low-level and high-level 
(M- Y) 


Limits 


Min Typ Max 




Cu = 50pF (Note 4) 



SWITCHING CHARACTERISTICS (Vcc = 2~6V, Ta = -40~+85r) 





Low-level to high-level and 
high-level to low-level 
output transition time 





tpzH Output enable time to 

-- low-level and high-level 

tpzL (^ - Y) 


Test conditions 


CL = 50pF(Note4) 


Low-level to high-level and 
high-level to low-level 

CL = 50pF(Note4) 

output propagation time 

(A-Y) 

Cl = 150pF(Note4) 

Output disable time from 


low-level and high-level 

CL = 50pF(Note4) 

(OE-Y) 




CL = 50pF(Note4) 


CL = 150pF(Note4) 


Input capacitance 

Off-state output capacitance OE = Vcc I 


Power dlssi|5ation capacitance (Note 3) 


Cpc is the Internal capacitance of the 1C calculated from operation supply current under no-load conditions, (per buffer) 
The power dissipated during operation under no-load conditions is calculated using the following formula; 

Pd = CpD • Vcc^ ' fi+lcc ’ Vcc 
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MITSUBISHI HIGH SPEED CMOS 

M74HC541P/FP/DWP 


OCTAL 3-STATE NONINVERTING BUFFER/LINE DRIVER/LINE RECEIVER 





























MITSUBISHI HIGH SPEED CMOS 

M74HC563P/ FP/DWP 


OCTAL 3-STATE INVERTING D-TYPE TRANSPARENT LATCH 


DESCRIPTION 

The M74HC563 is a semiconductor integrated circuit con¬ 
sisting of eight three-state-output D-type latches with com¬ 
mon latch-enable input and output-enable input. 

FEATURES 

• High-fanout 3-state output: (loL=6mA, loH=~6mA) 

• High-speed: 12ns typ. (Cl=50pF, Vcc=5V) 

• Low power dissipation: 20//W/package, max 
(Vcc=5V, Ta=25‘C, quiescent state) 

• High noise margin: 30% of Vcc. min (Vcc=4.5V, 6V) 

• Capable of driving 15 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40—hSSC 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC563 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS563. 

The M74HC563 consists of eight D-type latches with latch- 
enable input LE and output-enable input OE common to all 
circuits. 

When LE is high, the signals of data input D will go through 
the latch and be output to inverted output Q. When the 
state of D changes, the state of Q will also change. When 



LE changes from high-level to low-level, the data existing 
immediately prior to the change at D will be stored in the 
latch. 

Even if other inputs are changed when LE is low, the con¬ 
tents stored in the latch will not be affected. 

When OE is high, all outputs Q will become high- 
impedance state. 

A version of the M74HC563 with the same pin connections 
and a noninverted output, the M74HC573, is also available. 







MITSUBISHI HIGH SPEED CMOS 

M74HC563P/FP/DWP 


OCTAL 3-STATE INVERTING D-TYPE TRANSPARENT LATCH 


FUNCTION TABLE (Note 1) 


Inputs 

Output 

OE 

LE 

D 

Q 

L 

H 

H 

L 

L 

H 

L 

H 

L 

L 

X 

Ol 

o 

H 

X 

X 



Note 1 : Q°: Output state Q before LE changed 
Z : High impedance 
X : irreievant 


ABSOLUTE MAXIMUM RATINGS (Ta = —40—|-85"C, uniess othenwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5—1-7. 0 

V 

v. 

Input voltage 


-0. 5~Vcc-l-0. 5 

V 

Vo 

Output voltage 


-0. 5~Vcc-|-0. 5 

V 


Input protection diode current 

V| < OV 

-20 


V, > Vcc 

. 20 


Output parasitic diode current 

Vo<0V 

-20 

mA 

Vo > Vcc 

20 

lo 

Output current per output pin 


±35 


IcG 

Supply/GND current 

Vcc, GND 

±75 

mA 

Pd 

Power dissipation 

(Note 2) 

500 


Tstg 

Storage temperature range 


-65—1-150 



Note 2 : M74HC563FP, Ta = -40—h75'C and Ta = 75~85“C are derated at -7mW/°C, 
M74HC563DWP, Ta = -40~+80”C and Ta = 80~85”C are derated at -7mW/‘C. 


RECOMMENDED OPERATING CONDITIONS da = -40~+85c) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

2 


6 

V 

V| 

Input voltage 

0 



V 

Vo 

Output voltage 

0 


Vcc 

V 

Topr 

Ambient operating temperature 

-40 



'C 

tr, tf 

Input rIsetIme, falltime 

Vcc = 2.0V 

0 


1000 


Vcc = 4.5V 

0 



Vcc = 6. OV 

0 
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MITSUBISHI HIGH SPEED CMOS 

M74HC563P/FP/DWP 

OCTAL 3-STATE INVERTING D-TYPE TRANSPARENT LATCH 


ELECTRICAL CHARACTERISTICS 


Symbol 

Parameter 

V|H 

High-level Input voltage 



VoH 

High-level output voltage 

VoL 

Low-level output voltage 

IlH 

High-level Input current 

l|L 

Low-level input current 

loZH 

Off-state high-level output current 

loZL 

Off-state low-level output current 

Ice 

Quiescent supply Current 



V 



SWITCHING CHARACTERISTICS (Voc = 5 v. la = 250 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC563P/FP/DWP 

OCTAL 3-STATE INVERTING D-TYPE TRANSPARENT LATCH 


SWITCHING CHARACTERISTICS (Vcc = 2~6v, Ta = - 40 ~+ 85 c) 


Low-level to high-level and 
high-level to low-level 
output transition time 


Low-level to high-level and 
high-level to low-level 
output propagation time 
(D-Q) 


Low-level to high-level and 
high-level to low-level 
output propagation time 
(LE-Q) 


Output disable time from 
low-level and high-level 
(^-Q) 


Test conditions 


Cu = 50pF(Note4) 


Cu = 50pF (Note 4) 


Cu = 150pF(Note4) 


CL = 50pF(Note4) 


Output enable time to 
low-level and high-level 
(^-Q) 


Input capacitance 
Off-state output capacitance 


Power dissipation capacitance (Note 3) 



CL = 150pF(Note4) 


CL = 50pF(Note4) 


CL = 50pF(Note4) 


Cpo is the internal capacitance of the 1C calculated from operation 
The power dissipated during operation under no-load conditions is 
Pd CpD • Vcc^ • fi+lcc ’ Vcc 


supply current under no-load conditions, 
calculated using the following formula; 


























MITSUBISHI HIGH SPEED CMOS 

M74HC563P/FP/DWP 

OCTAL S-STATE INVERTING D-TYPE TRANSPARENT LATCH 


TIMING REQUIREMENTS (Vcc = 2 ~ 6 v. Ta = -40~+85c) 





2-502 


^ MITSUBISHI 
IkELECTRIC 




































MITSUBISHI HIGH SPEED CMOS 



M74HC564P/FP/DWP 

OCTAL 3-STATE INVERTING D-TYPE FLIP-FLOP 


DESCRIPTION 

The M74HC564 is a semiconductor integrated circuit con¬ 
sisting of eight edge-triggered D-type flip-flops with 3-state 
outputs, common clock input and output-enable input. 

FEATURES 

• High-fanout 3-state output: (loL=6mA, loH=~6mA) 

• High-speed: (clock frequency) 40MHz typ. 

(Cl=50pF, Vcc=5V) 

• Low power dissipation: 20/^W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. min (\/cc=4.5\/, 6V) 

• Capable of driving 15 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6\/ 

• Wide operating temperature range: Ta=—40—(-SSC 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC564 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS564. 

The M74HC564 contains eight edge-triggered D-type flip- 
flops, sharing common clock input CK and output-enable 
input OE. 

When CK changes from low-level to high-level, the signals 
just previously input at D stores in the flip-flop. 

When output-enable input OE is low, the signals stored in 
the flip-flop will be inverted and output to Q. 

When the OE is high, all outputs Q will become high impe¬ 
dance state. Even if OE is changed, the contents stored in 
the flip-flop will not be affected. 



A version of the M74HC564 with the same pin connections 
and a noninverted output, the M74HC574, is also available. 


FUNCTION TABLE (Note 1) 


1 Inputs 

Output 

OE 

CK 

D 

Q 

L 

t 

L 

H 

L 

t 

H 

L 

L 

L 

X 

Q° 

L 

H 

X 

Q° 

L 

i 

X 

Q° 

H 

X 

X 

Z 


Note 1 : Q°: Output state Q before CK changed 
Z : High impedance 
X : Irrelevant 

t : Change from low-level to high-level 
i : Change from high-level to low-level 
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MITSUBISHI HIGH SPEED CMOS 

M74HC564P/FP/DWP 

\ OCTAL 3-STATE INVERTING D-TYPE FLIP-FLOP 


ABSOLUTE MAXIMUM RATINGS (Ta = —40~+85'C. unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 


Vcc 

Supply voltage 


-0.5—1-7.0 

V 

V, 

Input voltage 


-0.5~Vcc+0.5 

V 

Vo 

Output voltage 


-0. 5~Vcc+0. 5 

V 


Input protection diode current . 

V|<0V 

-20 

mA 

V| > Vcc 

20 

Qi 

Output parasitic diode current 

Vo < OV 

-20 

mA 

Vo > Vcc 

20 

lo 

Output current per output pin 


±35 

mA 

Ice 

Supply/GND current 

Vcc, GND 

±75 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 


Storage temperature range 


-65—1-150 

°C 


Note 2 ; M74HC564FP, Ta = -40—1-75’C and Ta = 75~85°C are derated at -7mW/''C. 

M74HC564DWP, Ta = -40—hOOr and Ta = 80~85'C are derated at -7mW/‘C. 


RECOMMENDED OPERATING CONDITIONS (Ta = -40~+85''C) 



ELECTRICAL CHARACTERISTICS 
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MITSUBISHI HIGH SPEED CMOS 

M74HC564P/FP/DWP 

OCTAL 3-STATE INVERTING D-TYPE FLIP-FLOP 


SWITCHING CHARACTERISTICS (Vcc = 5v. la = 25 c) 


Symbol 

Parameter 

Test conditions 

Limits 

mm, 


Typ 



Maximum clock frequency 

Cl = 50pF (Note 4) 

35 




Itlh 

Low-level to high-level and high-level to low-level 

output transition time 



10 


Ithl 



10 

tpLH 

Low-level to high-level and high-level to low-level 
output propagation time (CK — Q) 



32 


fpHL 



32 

tpLZ 

Output disable time from low-level and high-level 

(OE-Q) 

Cl = 5pF (Note4) 



25 


fpHZ 



25 

tpZL 

Output enable time to low-level and high-level 
(OE-Q) 

Cl = 50pF (Note 4) 



28 


tpZH 



28 


SWITCHING CHARACTERISTICS (Vcc = 2~6v, Ta = - 4 o~+ 85 c) 






Limits 


Symbol 

Parameter 

Test conditions 


25'C 

-40~ 

-I-851C 

Unit 




Vcc(V) 

Min 

Typ 

Max 

Min 

Max 





2.0 

6 



5 



fmax 

Maximum clock frequency 


4.5 

30 



24 


MHz 




6.0 

35 



28 






2.0 



60 


75 


Itlh 

Low-level to high-level and 

Cl = 50pF (Note4) 

4.5 



12 


15 



high-level to low-level 


6.0 



10 


13 

ns 



2.0 



60 


75 

1th L 

output transition time 


4.5 



12 


15 


1 



6.0 



10 


13 





2.0 



180 


227 


IpLH 



4.5 



36 


45 




Cl = 50pF (Note 4) 

6.0 



31 


39 




2.0 



180 


227 


IpHL 

Low-level to high-level and 


4.5 



36 


45 



high-level to low-level 


6.0 



31 


39 

ns. 


output propagation time 


2.0 



230 


290 

tpLH 

(CK-Q) 


4.5 



46 


58 




Cl= 150pF (Note4) 

6.0 



39 


49 




2.0 



230 


290 


tpHL 



4.5 



46 


58 





6.0 



39 


49 





2.0 



150 


189 


tpLZ 

Output disable time from 


4.5 



30 


38 



low-level and high-level 

Cl = 50pF (Note 4) 

6.0 



26 


32 

ns 


2.0 



150 


189 

IpHZ 

(^-Q) 


4.5 



30 


38 





6.0 



26 


32 





2.0 



150 


189 


tpZL 



4.5 



30 


38 




Cl = 50pF (Note4) 

6.0 



26 


32 




2.0 



150 


189 


tpZH 

Output enable time to 


4.5 



30 


38 



low-level and high-level 


6.0 



26 


32 

ns 



2.0 



200 


252 

IPZL 

(OE-Q) 


4.5 



40 


50 




Cl= 150pF (Note4) 

6.0 



34 


43 




2.0 



200 


252 


IpZH 



4.5 



40 


50 





6.0 



34 


43 


c, 

Input capacitance 





10 


10 


Co 

Off-state output capacitance 

OE = Vcc 




15 


15 

PF 

CpD 

Power dissipation capacitance (Note 3) 










Note 3 ■' CpD Is the internal capacitance of the 1C calculated from operation supply current under no-load conditions, (per flip flop) 
The power dissipated during operation under no-load conditions is calculated using the following formula; 

Pd = CpD ' Vcc^ ■ fi+lcc * Vcc 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HCS64P/FP/DWP 

OCTAL 3-STATE INVERTING D-TYPE FLIP-FLOP 


TIMING REQUIREMENTS (Vcc = 2~6v.Ta=-40~+85ic) 


Symbol 
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MITSUBISHI HIGH SPEED CMOS 

M74HC573P/FP/DWP 


OCTAL 3-STATE NONINVERTING D-TYPE TRANSPARENT LATCH 


DESCRIPTION 

The M74HC573 is a semiconductor integrated circuit con¬ 
sisting of eight 3-state output D-type latches with common 
enabie input and output-enable input. 

FEATURES 

• High-fanout 3-state output: (loL=6mA, 1 oh=— 6mA) 

• High-speed; 12ns typ. (Cl=50pF, Vcc=5V) 

• Low power dissipation: 20/iW/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. min (\/cc=4.5V, 6V) 

• Capable of driving 15 74LSTTL loads 

• Wide operating voltage range; Vcc=2~6\/ 

• Wide operating temperature range: Ta=—40—(-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC573P to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS573. 

The M74HC573 cosists of eight D-type latches with latch- 
enable input LE and output-enable input OE common all 
circuits. 

When LE is high, the signals of data input D will go through 
the latch and be output to Q. When the state of D Changes, 
the state of Q will also change. When LE changes from 
high-level to low-level, the data existing immediatery piror 
to the change at D will be stored in the latch. 

Even if other inputs are changed when LE is low, the con¬ 
tents stored in the latch will not be affected. 

When output enable input OE is high, all outputs Q will be¬ 
come high impedance state. 


PIN CONFIGURATION (TOP VIEW) 


OUTPUT-ENABLE — 
INPUT OE ■ 



7^ LATCH-ENABLE 
■LE input 


20P4 

Outline 20P2N 

_ 20P2V _ 

A version of the M74HC573 with the same pin connections 
and an inverted output, the M74HC563, is also available. 


FUNCTION TABLE (Note 1) 



Note i : Q° Output state Q before LE changed 
Z : High impedance 
X : Irrelevant 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC573F/FP/DWP 

OCTAL 3-STATE NONINVERTING D-TYPE TRANSPARENT LATCH 


ABSOLUTE MAXIMUM RATINGS (Ta=— 40—bSSlC, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5~+7.0 

V 

V, 

Input voltage 


—0. 5~Vcc”l"0.5 

V 

Vo 

Output voltage 


-0. 5~Vcc+0.5 

V 


Input protection diode current 

Vi<0V 

-20 

mA 


V, > Vcc 

20 

, 

Output parasitic dicde current 

Vo < OV 

-20 

mA 


Vo > Vcc 

20 


Output current, per output pin 


±35 

mA 

Icc 

Supply/GND current 

Vcc, GND 

±75 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 

Tstg 

Storage temperature range 


-65—1-150 

°C 


Note 2 ■. M74HC573FP, Ta=~40^—|■75°C and Ta = 75~85°C are derated at—7mW/”C. 

M74HC573DWP, Ta = ~40—f-80°C and Ta = 80~85“C are derated at —7mW/°C. 



ELECTRICAL CHARACTERISTICS 




Low-level output voltage 


loL = 20/aA 
loL = 20 aA 
V, = V,H, ViL Iol = 20M 
loL = 6.0mA 
loL = 7.8mA 


1 

iH 

High-ievei input current 

Vi = 6V 

IL 

Low-level input current 

< 

O 

< 

OZH 

Off-state high-level output current 

V| = V|H, ViL, Vo = Vcc 

OZL 

Off-state low-level output current 

V| = V|H, ViL, Vo = GND 

CC 

Quiescent supply current 

Vi = Vcc, GND, lo = 0/^A 
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MITSUBISHI HIGH SPEED CMOS 

M74HC573P/FP/DWP 


OCTAL 3-STATE NONINVERTING D-TYPE TRANSPARENT LATCH 


SWITCHING CHARACTERISTICS ( Vcc = 5v. Ta = 25 c) 
































MITSUBISHI HIGH SPEED CMOS 

IVI74HC573P/FP/DWP 


OCTAL 3-STATE NONINVERTING D-TYPE TRANSPARENT LATCH 


SWITCHING CHARACTERISTICS ( Vcc = 2~6V. Ta = -40~+85r) 



Input capacitance 


Off-state output capacitance 

OE = Vcc 




Power dissipation capacitance (Note 3) 


Note 3 : CpD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions, (per latch) 
The power dissipated during operation under no-load conditions is calculated using the following formula; 

Pd = CpD • Vcc^ ' fi+loc ■ Vcc 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC573P/FP/DWP 

OCTAL 3-STATE NONINVERTING D-TYPE TRANSPARENT LATCH 


TIMING REQUIREMENTS (Vcc = 2 ~ 6 v. ta = -40~+85ic) 


Symbol 

Parameter 

tw 

Latch enable pulse width 


Test conditions 



Vcc(V) 


r r 


Parameter! SW1 


tTLH» txHL 
tpHL 


Open I Closed 


tpzH Open Closed 


(1) The pulse generator (PG) has the following 
characteristics (10%~90%): tf = 6ns, tf = 6ns 

(2) The capacitance Cu includes stray wiring 
capacitance and the probe input capacitance. 


TIMING DIAGRAM 
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MITSUBISHI HIGH SPEED CMOS 

M74HC574P/FP/DWP 


OCTAL 3-STATE NONINVERTING D-TYPE FLIP-FLOP 


DESCRIPTION 

The M74HC574 is a semiconductor integrated circuit con¬ 
sisting of eight edge-triggered D-type flip-flops with 3-state 
outputs, common clock input and output-enable input. 

FEATURES 

• High-fanout 3-state output: (loL=6mA, loH=“6niA) 

• High-speed: (clock frequency) 65MHz typ. 

(Cl=50pF. Vcc=5V) 

• Low power dissipation: 20/iW/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. min (Vcc=4.5V, 6V) 

• Capable of driving 15 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40-—|-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC574 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS574. 

The M74HC574 contains eight edge-triggered D-type flip- 
flops, sharing common clock input CK and. output-enable 
input OE. 

When CK changes from low-level to high-level, the signals 


PIN CONFIGURATION (TOP VIEW) 


lOUTPUT-ENABLE 
I INPUT 



• CK CLOCK INPUT 


20P4 

Outline 20P2N 
20P2V 


just previously input at D stores in the flip-flop. 

When output-enable input OE is low, the signals stored in 
the flip-flop will be output to Q. 

When OE is high, all outputs Q will become high impe¬ 
dance state. Even if OE is changed, the contents stored in 
the flip-flop will not be affected. 

A version of the M74HC574 with the same pin connections 
and an inverted output, the M74HC564, is also available. 
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MITSUBISHI HIGH SPEED CMOS 

M74HC574P/FP/DWP 

OCTAL 3-STATE NONINVERTING D-TYPE FLIP-FLOP 


FUNCTION TABLE (Note 1) 


Inputs 

Output 


CK 

D 

Q 

L 

T 

L 

L 

L 

T 

H 

H 

L 

L 

X 

0° 

L 

H 

X 

Q° 

L 

i 

X 

Q° 

H 

X 

X 

Z 


Note 1 : Q°: Output state Q before CK changed 
Z : High impedance 
X : Irrelevant 

t : Change from low-level to high-level 
i t Change from high-level to low-level 


ABSOLUTE MAXIMUM RATINGS (Ta = —40-—l-SBC, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5—1-7. 0 

V 

V, 

Input voltage 


-0. 5~Vcc+0. 5 

V 

Vo 

Output voltage 


-0. 5~Vcc+0. 5 

V 

IlK 

Input protection diode current 

V| < OV 

-20 

mA 

V, > Vcc 

20 

Qi 

Output parasitic diode current 

Vo < OV 

-20 

mA 

Vo > Vcc 

20 

lo 

Output current per output pin 


±35 

mA 

Ice 

Supply/GND current 

Vcc, GND 

±75 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 

Tstg 

Storage temperature range 


-65~+150 

'C 


Note 2 : M74HCS74FP, Tg = -40~+75’C and Tg = 75~85°C are derated at -7mW/'C, 
M74HC574DWP, Tg = -40~+80”C and Tg = 80~85"C are derated at -7mW/"C. 


RECOMMENDED OPERATING CONDITIONS (Ta = -4o-+85c) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

2 


6 

V 

V, 

Input voltage 

0 


Vcc 

V 

Vo 

Output voltage 

0 


Vcc 

V 

Topr 

Ambient operating temperature 

-40 


±85 

'C 

tr, tf 

Input risetime, falltime 

Vcc = 2. OV 

0 


1000 

ns 

Vcc = 4.5V 

0 


500 

Vcc = 6. OV 

0 


400 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC574P/FP/DWP 


OCTAL 3-STATE NONINVERTING D-TYPE FLIP-FLOP 


ELECTRICAL CHARACTERISTICS 



SWITCHING CHARACTERISTICS ( Vcc = sv, Ta = 25 c) 





























































MITSUBISHI HIGH SPEED CMOS 


M74HC574P/FP/DWP 


OCTAL 3-STATE NONINVERTING D-TYPE FLIP-FLOP 


SWITCHING CHARACTERISTICS (Vcc = 2~6v. Ta = -4o~+85 c) 



Limits 


25°C 

-40~ 

-|-85r 

Unit 

Min Typ Max 

Min 

Max 


6 

5 



30 

24 


MHz 

35 

28 



60 


75 


12 


15 

ns 

10 


13 , 


60 


75 


12 


15 

ns 

10 


13 


180 


227 


36 


45 

ns 

31 


39 


180 


227 


36 


45 

ns 

31 


39 


230 


290 


46 


58 

ns 

39 


49 


230 


290 


46 


58 

ns 

39 


49 


150 


189 


30 


38 

ns 

26 


32 




Input capacitance 


Off-state output capacitance OE = Vcc 


Power dissipation capacitance (Note 3] 


CpD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions, (per flip flop) 
The power dissipated during operation under no-load conditions is calculated using the following formula; 

Pq CpD • Vcc^ " fi+lcc ' Vcc 
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MITSUBISHI HIGH SPEED CMOS 

M74HC574P/FP/DWP 

OCTAL 3-STATE NONINVERTING D-TYPE FLIP-FLOP 


TIMING REQUIREMENTS (Vcc = 2-^6v. Ta = -40~+85C) 



Note 4 Test Circuit 


INPUT Vor OUTPUT 


r r 



Parameter SW1 


4 tlH» tTHL 
tpuHi tpHL 


Open Closed 


Closed Open 


tpzH I Open I Closed 


(1) The pulse generator (PG) has the following 
characteristics (10%~90%): tr = 6ns, tf = 6ns 

(2) The capacitance Cu includes stray wiring 
capacitance and the probe input capacitance. 


TIMING DIAGRAM 





































MITSUBISHI HIGH SPEED CMOS 


M74HC595P/FP/DP 

8-BIT SERIAL-INPUT/SERIAL-OR 

PARALLEL-OUTPUT SHIFT REGISTER WITH LATCHED 3-STATE OUTPUTS 


DESCRIPTION 

The M74HC595 is a semiconductor integrated circuit con¬ 
sisting of an 8-bit serial input/parallel output shift register 
with 3-state output latch. 

FEATURES 

• High-speed: (clock frequency) 30MHz typ. 

(Cl=50pF, Vcc=5V) 

• Low power dissipation: 20/iW/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. min (Vcc=4.5V, ev) 

• Capabie of driving 15 74LSTTL ioads (Qa—Qh) 

10 74LSTTL ioads (SQh) 

• Wide operating voltage range: Vcc=2~6\/ 

• Wide operating temperature range: Ta=—40—|-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC595 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivaient to the 
74LS595. 

Each bit of shift register consists of two fiip flops with inde¬ 
pendent clocks for shift and latch. 

The clock inputs contain independent shift clock input CKs 
and latch clock input CKl. Shift and latch operations take 
place when the inputs change from low-level to high-level. 
Serial data input A is data input of the first shift register. 
When A is high and’a pulse is applied to CKs, the high- 
level signal will be shifted in order. When A is low and a 
pulse is applied to CKs, the low-level signal will be shifted 
in order. 


PIN CONFIGURATION (TOP VIEW) 


Qb^IT 




iU Vcc 






Qc-U 

— 

_ Qb ^ 
Qc Qa 

- 

1|]—Qa output 


Qd*-|T 

— 

< 

o 

O 

- 

^ A SERIAL DATA INPUT 

OUTPUTS 

Qb-E 

— 

p 

o 

m 

>- 

OUTPUT ENABLE 

INPUT , 


p 

R 

— 

O 

o 

— 

jU CKl latch clock INPUT 


Qg-E 

— 

Qg CKs*^ 

- 

TT) CKs SHIFT CLOCK INPUT 


O 

I 

t 

fi 

— 


- 

— R RESET INPUT 



I_ 


TI -► SQh serial data OUTPUT 







16P4 

Outline 16P2N 

16P2P 


When a pulse is applied to CKl, the contents of the shift 
register existing at that time will be stored in the latch reg¬ 
ister and appear at outputs Qa through Qh. Qa through Qh 
are buffered 3-state outputs. 

To extend the number of bits, serial data output SQh is 
used to output the eighth bit of the shift register. 

By connecting CKs and CKu, the shift register state de¬ 
layed by 1 clock cycle is output at Qa through Qh. 

When reset input R is low, shift register and SQh will be re¬ 
set. To reset Qa through Qh to low-level, CKl must be 
changed from low-level to high-level after the shift register 
is reset by R. 

When output-enable input OE is high, Qa through Qh will 
becom Ji^h impedance state, but SQh is not changed. 
Even if OE is changed, shift operation is not affected. 


FUNCTION TABLE (Note 1) 


Operation mode 

Inputs 

Outputs 

Serial data 

output SQh 

R 


CKl 

A 


mm 

Qb 


Qd 

Qe 

Of 

Qo 

Bffla 

Reset 

Shift ti 

L 

X 

X 

X 

L 

ESI 

ESI 

E9 


ISI 

ESSi 

mm 

mm 

L 

Latch tz 

X 

X 

f 

.X 

L 


L 

L 

L 

L 


L 

L 

L, 

Shift 

iatch 

operation 

Shift ti 

H 

t 

X 

mm 

L 


ca 

E9 

mm 

■SSiB 

Ea 

Ea 

Ea 

qo° 

Latch tz 

H 

X 

t 

X 

L 

H 

ma 

mm 

mm 

mm 

mm 

mm 

Ea 

qo® 

Shift ti 

mm 

t 

X 

L 

L 

ESI 

mm 

Ea 

mm 

ESI 

mm 

Eai 


qo® 

Latch tz 

H 

X 

t 

X 

L 

L 

ESI 

mm 

Ba 

mm 

mm 

mm 

mm 

qe® 

3 -state 

X 

X 

X 

X 

H 

Z 



z 

z 



2 

qe 


Note 1 . 


t : Change from low-level to high-level 

Q° : Output state Q before clock input is changed 

X : Irrelevant 

q° : Contents of shift register before clock input changed 
q : Contents of shift register 
ti, t 2 : tz is set after ti is set 
Z : High impedance 
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MITSUBISHI HIGH SPEED CMOS 

M74HC595P/FP/DP 


8-BIT SERIAL-INPUT/SERIAL-OR 

PARALLEL-OUTPUT SHIFT REGISTER WITH LATCHED 3-STATE OUTPUTS 



ABSOLUTE MAXIMUM RATINGS (Ta= —40—1-85”C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 


Vcc 

Supply voltage 


-0. 5~+7. 0 


DIHI 

Input voltage 


—0. 5—Vcc+0- 5 

V 

Vo 

Output voltage 


—0. 5—Vcc~1“0- 5 

V 

IlK 

Input protection diode current 

V, < ov 

-20 

mA 

Vi > Vcc 

20 

loK 

Output parasitic diode current 

Vo < OV 

-20 

mA 

Vo ^ Vcc 

20 

lo 

Output current per output pin 

Qa~Qh 


±35 

mA 

SQh 


±25 

Icc 

Supply/GND current 

Vcc, GND 

±75 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 

Tstg 

Storage temperature range 


—65—f-150 

°C 


Note 2 : M74HC595FP, Tg = —40—|-70”C and Tg = 70~85''C are derated at —emW/t:. 

M74HC595DP, Tg = —40—|-50°C and Tg = 50~85°C are derated at —5mW/°C. 


RECOMMENDED OPERATING CONDITIONS (Ta = -4o~+85c) 



2-518 


MITSUBISHI 

ELECTRIC 




























MITSUBISHI HIGH SPEED CMOS 


M74HC595P/FP/DP 

8-BIT SERIAL-INPUT/SERIAL-OR 

PARALLEL-OUTPUT SHIFT REGISTER WITH LATCHED 3-STATE OUTPUTS 


ELECTRICAL CHARACTERISTICS 


Symbol 

Parameter 


Limits 

Unit 

Test conditions 


25’C 

-40—|-85°C 


Vcc(V) 

Ivlin 

Typ 

Max 

Min 

Max 

ViH 

High-level Input voltage 

Vo = 0. IV, Vcc-0. IV 

llol =20//A 

2.0 

4.5 

6.0 

1.5 

3.15 

4.2 



1.5 

3.15 

4.2 


V 

V,L 

Low-level input voltage 

Vo = 0.1V, Vcc-0. IV 
hoi =20//A 

2.0 

4.5 

6.0 



0.5 

1.35 

1.8 


0.5 

1.35 

1.8 

V 

VoH 

High-level 

output voltage 

X 

0 

a 

V| = V,H, ViL 

loH “ ~20//A 
loH = —20/iA 

loH ~ 20/^ A 

2.0 

4.5 

6.0 

1.9 

4.4 

5.9 



1.9 

4.4 

5.9 

' 

V 

loH — ”6* 0mA 

Iqh ~ 7- 8mA 

4.5 

6.0 

4.18 

5. 68 



4.13 

5. 63 


VoL 

Low-level 

output voltage 

Qa~Qh 

< 

< 

< 

loL = 20//A 
lot = 20AiA 
lot — 20/iA 

2.0 

4.5 

6.0 



0.1 

0. 1 

0.1 


0.1 

0.1 

0.1 

V 

lot = 6.0mA 

lot = 7.8mA 

4.5 

6.0 



0. 26 

0.26 


0. 33 

0. 33 

VoH 

High-level 

output voltage 

SQh 

r ^ 

II 

< 

< 

Iqh “ “■20//A 

loH ” 20//A 

Iqh ” “20^A 

2.0 

4.5 

6.0 

1.9 

4.4 

5.9 



1.9 

4.4 

5.9 


V 

loH = —4.0mA 

Iqh = —5.2mA 

4.5 

6.0 

4.18 

5.68 



4.13 

5. 63 


VoL 

Low-level 

output voltage 

SQh 

V, = V,H, V,L 

loL = 2QuA 

Iql “ 20/iA 
loL ” 20//A 

2.0 

4.5 

6.0 



pop 


p p p 

V 

lot = 4.0mA 
lot = 5.2mA 

4.5 

6.0 



0.26 

0. 26 


0. 33 

0. 33 

l|H 

High-level input current 

L 

< 

6.0 



0.1 


1.0 


IlL 

Low-level input current 

V| = 0V 

6.0 



-0.1 


-1.0 

loZH 

Off-state high-level output current 

Vl = V|H, V|L, Vo = Vcc 

6.0 



maa 




loZL 


V, = V|H, V,L, Vo = GND 

6.0 





-5.0 

Ice 

Quiescent supply current 

Vi = Vcc, GND, lo = 0/^A 

6.0 



4.0 


40.0 

i^^ii 


SWITCHING CHARACTERISTICS (Vcc = sv Ta = 25 c) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

fmax 

Maximum clock frequency 

Cl = 50pF (Note 4 ) 

30 



MHz 

Itlh 

Low-level to high-level and high-level to low-level 
output transition time (SQh) 

Cl= 15pF (Note 4 ) 



10 

ns 

1th L 



10 

Itlh 

Low-level to high-level and high-level to low-level 
output transition time (Qa — Qh) 

Cl = 50pF (Note 4) 



10 

ns 

Ithl 



10 

tpLH 

Low-level to high-level and high-level to low-level 
output propagation time (CKs — SQh) 

Cl = 15pF (Note4 ) 



35 

ns 

tpHL 



35 

tpHL 

High-level to low-level output propagation time 

(R-SQh) 



30 

ns 

tpLH 

Low-level to high-level and high-level to low-level 
output propagation time (CKl — Qa~Qh) 

Cl = 50pF (Note 4) 



30 

ns 

tpHL 



30 

tpLZ 

Output disable time from low-level and high-level 

(OE - Qa~Qh) 

Cl = 5 pF (Note 4 ) 



25 

ns 

IpHZ 



25 

tpZL 

Output enable time to low-level and high-level 

(OE-Qa-Qh) 

Cl = 50pF (Note 4) 



28 

ns 

tpZH 



28 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC595P/FP/DP 

8-BIT SERIAL-INPUT/SERIAL-OR 

PARALLEL-OUTPUT SHIFT REGISTER WITH LATCHED 3-STATE OUTPUTS 


SWITCHING CHARACTERISTICS ( Vcc = 2 ~ 6 v, la = -4o~+85 c) 
















MITSUBISHI HIGH SPEED CMOS 

M74HC595P/FP/DP 

8-BIT SERIAL-INPUT/SERIAL-OR 

PARALLEL-OUTPUT SHIFT REGISTER WITH LATCHED 3-STATE OUTPUTS 


SWITCHING CHARACTERISTICS ( Vcc = 2 ~ 6 v. la = -4o~+85 c) 






Limits 


Symbol 

Parameter 

Test conditions 


25C 

-40~ 

-|-85°C 

Unit 




Vcc(V) 

Min 

Typ 

Max 

Min 

Max 





2.0 



150 


189 


tpZL 

Output enable time to 


4.5 



30 


38 



low-level and high-level 

Cl = 50pF (Note 4) 

6.0 



26 


32 

ns 


2.0 



150 


189 

tpZH 

(OE-Qa~Qh) 


4.5 



30 


38 





6.0 



26 


32 





2.0 



200 


252 


tpZL 

Output enable time to 


4.5 



40 


50 



low-level and high-level 

Cl= 150pF (Note 4) 

6. 0 



34 


43 

ns 


2.0 



200 


252 

tpZH 

(OE- Qa~Qh) 


4.5 



40 


50 





6.0 



34 


43 


c, 

Input capacitance 





10 


10 

PF 

Co 

Off-state output capacitance (Qa~Qh) 





15 


15 

pF 

CpD 

Power dissipation capacitance (Note 3) 

_ 



287 




pF 


Note 3 : CpD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions. 
The power dissipated during operation under no-load conditions is calculated using the following formula: 
Pd ~ CpD • Vcc^ ‘ ft"l"lcc * Vcc 


TIMING REQUIREMENTS (Vcc = 2~6V. Ta = -40~-|-85°C) 













MITSUBISHI HIGH SPEED CMOS 

IVI74HC595P/FP/DP 


8-BIT SERIAL-INPUT/SERIAL-OR 

PARALLEL-OUTPUT SHIFT REGISTER WITH LATCHED 3-STATE OUTPUTS 
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MITSUBISHI HIGH SPEED CMOS 

M74HC597P/FP/DP 


8-BIT SERIAL-OR PARALLEL 

-INPUT/SERIAL-OUTPUT SHIFT REGISTER WITH INPUT LATCH 


DESCRIPTION 

The M74HC597 is a semiconductor integrated circuit con¬ 
sisting of an 8-bit serial-input/paraliei-input with latch, se¬ 
rial-output shift register. 

FEATURES 

• Serial-input/parallel-input with latch, serial output 

• High-speed: 30MHz clock frequency typ. 

(Cl=15pF, Vcc=5V) 

• Low power dissipation: 20//W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. niin (Vcc=4.5V, SV) 

• Capable of driving 10 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40—f-SS^C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 


PIN CONFIGURATION (TOP VIEW) 


PARALLEL DATA 
INPUTS 


GND ril 


■w 



— 

I 

c-[T 

— 

C ® A 

D — |T 

— 

D Sa 

e^E 

— 

E S/P 


— 

F CKl< 

G-U 

— 

G CKs< 


— 

H q^Rd 


iU 

jU- 

H]. 

lu¬ 

ll]- 

IT]. 

I^. 

D- 


PARALLEL DATA 
INPUT 


SERIAL DATA 
INPUT 
_ SERIAL-SHIFT 
S/P /PARALLEL 
-LOAD SELECT 

input 

LATCH CLOCK 
INPUT 

CKs SHIFT CLOCK 
INPUT 

DIRECT RESET 
INPUT 


Rd 


Q,, SERIAL DATA 
OUTPUT 


16P4 

Outline 16P2N 
16P2P 


FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC597 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS597. 

The mode select input S/P is used to select either serial or 
parallel input. When S/P is high and serial data input Sa is 
applied, the data in the 8-bit flip flops will be shifted serial¬ 
ly in sync with the clock pulse CKs- When the latch clock 
pulse CKl is applied, parallel data applied at A~H will be 


stored in the input latch without affecting the contents of 
the shift register. 

Next, S/P is low and the parallel data latched at A~H will 
be loaded in sync with the next clock pulse input at CKu- 
Serial data transfer is suppressed while parallel data is 
loaded. Shift or load operations are performed at the rising 
edge when CKl changes from low-level to high-level. 

When direct reset input Rd is low, the shift register will be 
reset and serial data output Qh will become low, irrespec¬ 
tive of other inputs. 


LOGIC DIAGRAM serial data output Qh Vcc 



PARALLEL DATA INPUTS 


A MITSUBISHI 
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MITSUBISHI HIGH SPEED CMOS 

M74HC5d7P/FP/DP 

8-BIT SERIAL-OR PARALLEL 

•INPUT/SERIAL-OUTPUT SHIFT REGISTER WITH INPUT LATCH 


FUNCTION TABLE (Note 1) 


Inputs 

Output 


Rd 


msm 

CKs 

Sa 

A~H 

Qh 

L 

X 

X 

X 

X 

X 

L 

Shift register is reset, input iatch is not affected. 

H 

H 

t 

B 

B 

a-h 

no change 

Parallel data is stored in the input latch. Shift register is not 
affected. 

H 

o 


B 

X 

a-h 

B 

Parallei data is stored in the input latch and loaded to the shift 
register. 

H 

L 

B 

B 

B 

B 

B 

Parallel data stored in the input latch is loaded in the shift reg¬ 
ister. 

H 

H 

X 

t 

L 

X 

Qqii 

Low-level data is serially shifted into the shift register. 

High-level data is serially shifted into the shift register. 

H 

H 

X 

t 

H 

X 

Qan 

H 

H 

T 

X 

L. H 

a-h 

Qqr 

Serial data is shifted into the shift register and parallel data is 
stored in the input latch. 

H 

H 

X 

t 

L. H 

a-h 

Qon 


Note 1 : t : Change from low to high level 
X ; Irrelevant 

a~h Indicate logic level of inputs A~H. 

h|. Indicates logic level stored in the Input latch H. 

Qon indicates logic levei of data In the shift register G before shift ciock changed. 


ABSOLUTE MAXIMUM RATINGS (Ta = —40—l-SS'C, uniess otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5—h7. 0 

V 

V, 

Input voltage 


-0. 5~Vcc+0. 5 

V 

Vo 

Output voltage 


-0.5~Vcc+0.5 

V 

H 

Input protection diode current 

V|<0V 

-20 

mA 

Vi > Vcc 

20 


Output parasitic diode current 

Vo<0V 

-20 

mA 

Vo > Vcc 

20 

lo 

Output current per output pin 


±25 

mA 

Ice 

Supply/GNO current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 


Storage temperature 


-65—1-150 

■c 


Note 2 : M74HC597FP, Tg = -40—f-70'C and Ta = 70~85°C are derated at -6mW/'C. 

M74HC597DP, Tg = -40—hSOT: and Tg = 50~85°C are derated at -5mW/'C. 


RECOMMENDED OPERATING CONDITIONS (Ta =-4o~+85c) 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC597P/FP/DP 


8-BIT SERIAL-OR PARALLEL 

.INPUT/SERIAL-OUTPUT SHIFT REGISTER WITH INPUT LATCH 


ELECTRICAL CHARACTERISTICS 



-1.0 


40.0 

m /< 


SWITCHING CHARACTERISTICS ( Vcc = 5 v. Ta = 251 c) 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC597P/FP/DP 

8-BIT SERIAL-OR PARALLEL 

-INPUT/SERIAL-OUTPUT SHIFT REGISTER WITH INPUT LATCH 


SWITCHING CHARACTERISTICS (Vcc = 2~6v.Ta = -40~+85c) 





Limits 


Symbol 

Parameter 

Test conditions 


251C 

-40~ 

-(-SBC 

■ Unit 




Vcc(V) 

Min 

Typ 

Max 

Min 

Max 





2.0 

5 



4 




Maximum clock frequency 


4.5 

27 



21 


MHz 




6.0 

32 



25 






2.0 



MB 





Low-level to high-level and 


4. 5 








high-level to low-level 


6.0 









2.0 








output transition time 






















2.0 








Low-level to high-level and 


4.5 








high-level to low-level 


6.0 








output propagation time 


2.0 








(CKu-Qh) 











CL = 50pF(Note4) 


















Low-level to high-level and 







wBM 

ns 


high-level to low-level 







Mm 



output propagation time 





175 





X 

O 

o 





35 


■9 








30 


Mm 

M^ 


High-level to low-level 


2.0 



175 



mm 

fpHL 

output propagation time 





35 


in 



(Ro - Qh) 





30 


Mm 








175 





Low-level to high-level and 





35 


m 

ns 


high-level to low-level 





30 


Mm 



output propagation time 










(S/P - Qh) 








ns 











C, 

Input capacitance 



IjMIIIIIH 

■■■ 

10 


10 

PF 

CpD 

Power dissipation capacitance (Note 3) 








PF 


Note 3 : CpD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions. 
The power dissipated during operation under no-load conditions is calculated using the following formula: 
Pd = CpD • Vcc^ • f|+lcc ' Vcc 
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MITSUBISHI HIGH SPEED CMOS 

M74HC597P/FP/DP 


8-BIT SERIAL-OR PARALLEL 

-INPUT/SERIAL-OUTPUT SHIFT REGISTER WITH INPUT LATCH 


TIMING REQUIREMENTS (Vcc = 2~6v, Ta = -40~+85 c) 


Symboi 

Parameter 


Limits 


Test conditions 


25^ 

-40-4-85^ 


Vcc(V) 

Min 

Typ 

Max 

Min 

Max 

tw 

Pulse width 

(CKs, CKl, S/p, Rd) 


2.0 

4.5 

6.0 

80 

16 

14 



101 

20 

17 




A~H setup time with 

respect to CKl 

■XJI 

100 

20 

17 



126 

25 

21 


1^1 

tsu(CKs) 

Sa setup time with 

respect to CKs 


m 



126 

25 

21 


m 


S/P setup time with 

respect to CKs 

2.0 

4.5 

6.0 

100 

20 

17 

■ 





thCCKc) 

A~H hoid time with. 

respect to CKl 

2.0 

4.5 

6.0 

25 

5 

4 

■ 





th(CKs) 

Sa hold time with 

respect to CKs 



■ 




mi 

thtCKs) 

S/P hold time with 

respect to CKs 


1 

■ 






Rd recovery time with 

respect to CKs 

2.0 

4.5 

6.0 

100 

20 

17 

■ 






Note 4 : Test Circuit 


INPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following 
characteristics {10%~90%): tr = 6ns, tf = 6ns 

(2) The capacitance Cu inciudes stray wiring 
capacitance and the probe input capacitance. 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC597P/FP/DP 


8-BIT SERIAL-OR PARALLEL 

-INPUT/SERIAL-OUTPUT SHIFT REGISTER WITH INPUT LATCH 
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MITSUBISHI HIGH SPEED CMOS 

M74HC640P/FP/DWP 

OCTAL 3-STATE INVERTING BUS TRANSCEIVER 


DESCRIPTION 

The M74HC640 is a semiconductor integrated circuit con¬ 
sisting of eight transceivers with inverted outputs. 

FEATURES 

• High-fanout 3-state output: (loL=6mA, loH=~6mA) 

• High-speed: 13 ns typ. (Cl=50pF, Vcc=5V) 

• Low power dissipation: 20^W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. min (\/cc=4.5\/, 6 V) 

• Capable of driving 15 74LSTTL ioads 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40—t-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of siiicon gate technology allows the M74HC640 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS iogic 4000B series 
while giving high-speed performance equivaient to the 
74LS640. 

Two buffers with 3-state inverted outputs have their inputs 
and outputs mutually connected and can be used as buffers 
in both directions. 

The input/output direction is controlled by direction input 
DIR. 

When DIR is high, the data ports A will become input ter- 
minais and the data ports B will become output terminals. 
When DIR is low, B will become input terminals and A will 
become output terminals. 

When output enable input OE is high, A and B wili both be¬ 
come a high-impedance state and they will be separated. 




FUNCTION TABLE (Note 1) 


Inputs 

Outputs 

OE 

DIR 

A 

B 

L 

L 

O 

1 

L 

H 

1 

O 

H 

X 

Z 

z 


Note 1 • ■ Input terminal 

O : Output terminal (inverted output) 

Z : High impedance (A and B are separated) 
X : Irreievant 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC640P/FP/DWP 


OCTAL 3-STATE INVERTING BUS TRANSCEIVER 


ABSOLUTE MAXIMUM RATINGS (Ta= —40~+85'C. unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5—1-7.0 

V 

V| 

Input voltage 


-0. 5~Vcc+0. 5 

V 

Vo 

Output voltage 


—0. 5—Vcc+0. 5 

V 


Input protection diode current 

V, < OV 

-20 

mA 

Vi > Vcc 

20 


Output parasitic diode current 

Vo< OV 

-20 

mA 

Vo > Vcc 

20 

lo 

Output current per output pin 


±35 

mA 

Ice 


Vcc, GND 

±75 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 

Tstg. 



-65—1-150 

°C 


Note 2 : M74HC640FP, Ta =—40~+75°C and Ta = 75~85°C are derated at—7mW/°C. 

M74HC640DWP. Ta = -40—|-80’C and Ta = 80~85”C are derated at -7mW/''C. 


RECOMMENDED OPERATING CONDITIONS (Ta= -40~+85"C) 


Symboi 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Suppiy voitage 

2 


6 

V 

V, 

Input voltage 

0 


Vcc 

V 

Vo 

Output voltage 

0 


mmm 

^ V 

Topr 

Operating temperature range 

-40 


■ES3 

°c 


Input risetime, falltime 

Vcc = 2. OV 

0 




Vcc = 4.5V 

0 



Vcc = 6. OV 

0 


400 


ELECTRICAL CHARACTERISTICS 


Symbol 

Parameter 


Limits 

Unit 

Test conditions 


25"C 

-40~+85”C 


Vcc(V) 

Min 

Typ 

Max 

Min 

Max 

V,H 

High-level input voltage 

Vo = 0. IV, Vcc-0. IV 

IIoI=20/^A 

2.0 

4.5 

6.0 

1.5 

3.15 

4.2 



1.5 

3.15 

4.2 


V 

V,L 

Low-level input voltage 

Vo = 0.1V, Vcc-0. IV 
hoi =20/iA 

2.0 

4.5 

6.0 



0.5 

1.35 

1.8 


0.5 

1.35 

1.8 

V 

VoH 

High-level output voltage 

< 

II 

< 

- < 

loH — —20//A 

loH = —20//A 

loH = —20//A 

2.0 

4.5 

6.0 

1.9 

4.4 

5.9 



1.9 

4.4 

5.9 


V 

loH ” “6- 0mA 

Iqh ” 7.8mA 

4.5 

6.0 

4.18 

5. 68 



4.13 

5. 63 


VoL 

Low-level output voltage 

V, = V,H, ViL 

lot = 20 aA 
loL “ 20 ;uA 
tOL “ 20f4fii 

2.0 

4.5 

6.0 



0.1 

0.1 

0.1 


0.1 

0.1 

0.1 

V 

loL = 6.0mA 

loL = 7.8mA 

4.5 

6.0 



0.26 

0. 26 


0. 33 

0.33 

l|H 

High-level input current 

Vi = 6V 

6.0 



0,1 


1.0 

aA 

IlL 

Low-level input current 

< 

O 

< 

6.0 



-0.1 


-1.0 

aA 

loZH 

Off-state high-level output current 

V| — V|H, V|L, Vo — Vcc 

6.0 



0.5 


5.0 

aA 

loZL 

Off-state low-level output current 

V| = V|H, V|L, Vo = GND 

6.0 



-0.5 


-5.0 

//A 

Ice 

Quiescent supply current 

Vi = Vcc, GND, lo = 0/«A 

6.0 



4.0 



//A 
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MITSUBISHI HIGH SPEED CMOS 


IVI74HC640P/FP/DWP 

OCTAL 3-STATE INVERTING BUS TRANSCEIVER 


SWITCHING CHARACTERISTICS ( Voc = 5 v, Ta = 25c) 



Parameter 

Test conditions 






Itlh 

Low-level to high-level and high-level to low-level 

output transition time 

Cl= 5QpF(Note4) 





txHL 



10 


tpLH 

Low-level to high-level and high-level to low-level 
output propagation time (A — B, B — A) 



21 

ns 

tpHL 



21 

— 

tpLZ 

Output disable time from low-level and high-level 
(OE-A, B) 

Cl= 5pF(Note4) 



42 


tpHZ 



42 

ns 

tpZL 

Output enable time to low-level and high-level 
(M - A, B) 

Cl = 50pF(Note4) 



42 

ns 

tpZH 



42 

ns 


SWITCHING CHARACTERISTICS (Vco = 2~6v, Ta = - 4 o~+ 85 c) 






Limits 


Symbol 

Parameter 

Test conditions 


25°C 

-40~ 

+85“C 

Unit 




Vcc(V) 

Min 

Typ 

Max 

Min 

Max 





2.0 



60 


75 


txLH 

Low-level to high-level and 


4.5 



12 


15 

ns 


high-level to low-level 

Cl = 50pF (Note4) 

6.0 



10 


13 



2.0 



60 


75 


txHL 

output transition time 


4.5 



12 


15 

ns 




6.0 



10 


13 





2.0 



110 


140 


t 

IPLH 



4.5 



22 


28 

ns 



Cu = 50pF(Note4) 

6.0 



19 


24 




2.0 



110 


140 


tpHL 

Low-level to high-level and 


4.5 



22 


28 

ns 


high-level to low-level 


6.0 



19 


24 



output propagation time 


2.0 



195 


245 


tpLH 

(A - B,. B-A) 


4.5 



39 


49 

ns 



Cl= 150pF (Note 4) 

6.0 



34 


43 




2.0 



195 


245 


tpHL 



4.5 



39 


49 

ns 




6.0 



34 


43 





2.0 



172 


208 


tpLZ 

Output disable time from 


4.5 



43 


52 

ns 


low-level and high-level 

Cl = 50pF (Note 4) 

6.0 



41 


50 



2.0 



172 


208 


tpHZ 

(OE-A, B) 


4.5 



43, 


52 

ns 




6.0 



41 


50 





2.0 



184 


224 


tpZL 



4.5 



46 


56 

ns 



Cl = 50pF (Note 4) 

6.0 



41 


50 




2.0 



184 


224 


tpZH 

Output enable time to low-level 


4.5 



46 


56 

ns 


and high-level 


6.0 



41 


50 




2.0 



216 


260 


tpzL 

(M-A, B) 


4.5 



54 


65 

ns 



Cl= 150pF(Note4) 

6.0 



47 


57 




2.0 



216 


260 


tpZH 



4.5 



54 


65 

ns 




6.0 



47 


57 


C, 

Input capacitance 





10 


10 

PF 

Co 

Off-state output capacitance 

o 

o 

> 

II 

|IU 

lo 




15 


15 

PF 


Power dissipation capacitance (Note3) 




53 




pF 


Note 3 : Cpo is the internal capacitance of the 1C calculated from operation supply current under no-load conditions. (per transceiver) 
The power dissipation during operation under no-load conditions is calculated using the following formula: 

Pd = CpD • Vcc^ • fi+lcc ■ Vcc 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC640P/FP/DWP 


OCTAL 3-STATE INVERTING BUS TRANSCEIVER 
















MITSUBISHI HIGH SPEED CMOS 

M74HC640-1P/FP/DWP 


OCTAL 3-STATE INVERTING BUS TRANSCEIVER 


DESCRIPTION 

The M74HC640-1 is a semiconductor integrated circuit con¬ 
sisting of eight bus transceivers with inverted outputs. 

FEATURES 

• High-fanout 3-state output: (ioL=24mA, ioH=“24mA) 

• High-speed: 8 ns typ. (Cl=50pF, Vcc=5V) 

• Low power dissipation: 25/^W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. niin (Vcc=4.5V, 6V) 

• Capable of driving 60 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40—hSSC 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC640-1 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS640. 

The circuit is designed to suppress the increased switching 
noise that normally occurs at high output currents. 

Two buffers with 3-state inverted outputs have their inputs 
and outputs mutually connected and can be used as buffers 
in both directions. 

The input/output direction is controlled by direction input 
DIR. 

When DIR is high, the data ports A will become input ter¬ 
minals and the data ports B will become output terminals. 
When DIR is low, B will become input terminals and A will 
become output terminals. 

When output enable input OE is high, A and B will both be¬ 
come a high-impedance state and they will be separated. 


PIN CONFIGURATION (TOP VIEW) 


DIRECTION rn_c=:— 

INPUT “* LL r'On 


ruT^NABLE 


A2 ** U_ B1 


B- 


A4 - ** B3 

A5 — I 


A6 « |T —13 ** 

A7 - U —n] « B6 

AS-U-^C^^ ^II]-B7 
GND [To L7j]«.B8 


DATA PORTS 


20P4 

Outline 20P2N 
20P2V 




FUNCTION TABLE (Note 1) 


1 Inputs 1 

1 Data ports | 

OE 

DIR 

A 

B 

L 

L 

0 

1 

L 

H 

1 

0 

H 

X 

Z 

Z 


Note 1 : : Input terminal 

O : Output terminal (inverted output) 

Z : High impedance (A and B are separated) 
X : irrelevant 
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MITSUBISHI HIGH SPEED CMOS 

M74HC640-1P/FP/DWP 

OCTAL 3-STATE INVERTING BUS TRANSCEIVER 


ABSOLUTE MAXIMUM RATINGS (Ta= —40~+85"C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vgc 

Supply voltage 


-0.5—1-7. 0 

V 

V, 

Input voltage 


—0. 5—Vcc+0- 5 

V 

Vo 

Output voltage 


—0. 5—Vcc4"0. 5 

V 


Input protection diode current 

V|<0V 

-20 


V. > Vco 

20 


Output parasitic diode current 

Vo<0V 

-20 

mA 

Vo > Vcc 

20 

: -1 

lo 

Output current, per output pin 


±50 

mA 

Ice 

Supply/GND current 

Vec, GND 

±200 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 

Tstg 

Storage temperature range 


-65—hi 50 

°C 


Note 2: M74HC640-1FP, Ta=-40—|-75°C and Ta = 75~85°C are derated at-7mW/°C. 

M74HC640-1DWP. Ta = -40—1-80^ and Ta = 80~85“C are derated at -7mW/”C. 


RECOMMENDED OPERATING CONDITIONS da = -4o~+85C) 



ELECTRICAL CHARACTERISTICS 
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MITSUBISHI HIGH SPEED CMOS 

M74HC640-1P/FP/DWP 

OCTAL 3-STATE INVERTING BUS TRANSCEIVER 


SWITCHING CHARACTERISTICS (Vcc = 5v. la = 250 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

txLH 

Low-level to high-level and high-level to low-level 

output transition time 

CL = 50pF(Note4) 



10 

ns 

txHL 



10 

ns 

tpLH 

Low-level to high-level and high-level to low-level 
output propagation time (A — B, B — A) 



15 

ns 

tpHL 



15 

ns 

tpLZ 

Output disable time from low-level and high-level 
(^-A, B) 

Cl= 5 pF (Note 4) 



25 

ns 

tpHZ 



25 

ns 

tpZL 

Output enable time to low-level and high-level 
(^-A, B) 

CL = 50pF(Note4) 



28 

ns 

tpZH 



28 



SWITCHING CHARACTERISTICS ( Vcc = 2 ~ 6 v, Ta = -4o~+85c) 





Limits 



Parameter 

Test conditions 


25‘C 

1 

O 

1 

-|-85“C 

Unit 




mm 


Typ 

Max 










60 


MM 



Low-level to high-level and 





12 





high-level to low-level 





10 


■9 

ns 








99 


output transition time 







19 










99 










105 


tpLH 

Low-level to high-level and 





mm 


21 



high-level to low-level 


6.0 



WM 


18 

ns 


output propagation time 


2.0 





105 

tpHL 

(A-B, B-A) 


4.5 



mm 


21 




Cl = 50pF (Note4) 

6.0 



■9 


18 




2.0 





190 



Output disable time from 







38 



low-level and high-level 


9p9 





33 

ns 



IQn 







(^-A,. B) 


^^9 










6.0 










2.0 







tpZL 

Output enable time to 


4.5 








low-level and high-level 


6.0 









2.0 







(^ - A, B) 


4.5 










6.0 







C| 

Input capacitance 





10 


10 


Co 

Off-state output capacitance 

^ = Vcc 




15 


15 


CpD 

Power dissipation capacitance (Note 3) 










Note 3 : CpD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions, (per transceiver) 
The power dissipation during operation under no-load conditions is calculated using the following formula: 

Pq = CpD • Vcc* ' fi+lcc ' Vcc 
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MITSUBISHI HIGH SPEED CMOS 

M74HC640-1P/FP/DWP 

OCTAL 3-STATE INVERTING BUS TRANSCEIVER 


Note 4 I Test Ci 

rcult 



I 

Parameter 

SW 

INPUT 

Vcp 

OUTPUT 2XVoh 

txLH* trHL 

tpLH» tpHL 

Open 



T 


I ^ _ 

fpLZ 

Closed 



r— L— 


^ Rl ^ 5000 

fpHZ 

Open 




I 

/ sw 

tpZL 

Closed 


TIMING DIAGRAM 


90% 90%| 

>lr50% 50%/ 

\l0% 10%/ 



(1) The pulse generator (PQ) has the following 

Rl = 500 fl characteristics ( 1 0%~90%): tr = 3ns, tf = 3ns 

(2) The capacitance Cl Includes stray wiring 
capacitance and the probe Input capacitance. 
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MITSUBISHI HIGH SPEED CMOS 

M74HCT640-1P/FP/DWP 


OCTAL 3-STATE 

INVERTING BUS TRANSCEIVER WITH LSTTL-COMPATIBLE INPUTS 


DESCRIPTION 

The M74HCT640-1 is a semiconductor integrated circuit 
consisting of eight transceivers with inverted outputs. 

FEATURES 

• TTL ievei inputs \/|l= 0.8V max, \/|h= 2.0V min 

• High-fanout 3-state output: (loL=24mA, loH=~24mA) 

• High-speed: 10 ns typ. (Cl=50pF, Vcc=5\/) 

• Low power dissipation: 25//W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• Capable of driving 60 74LSTTL loads 

• Wide operating temperature range: Ta=—40—H85°C 


PIN CONFIGURATION (TOP VIEW) 


DIRECTION 

INPUT 


.7^ OUTPUT ENABLE I 
INPUT I 


APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HCT640-1 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS640. 

The circuit is designed to suppress the increased switching 
noise that normally occurs at high output currents. 

As the inputs are TTL level, the device can be used as a 
level converter from LSTTL to high-speed CMOS. In that 
case, no pull-up resistors are required. 

Two buffers with 3-state inverted outputs have their inputs 
and outputs mutually connected and can be used as buffers 
in both directions. 

The input/output direction is controlled by direction input 
DIR. 

When DIR is high, the data ports A will become input ter¬ 
minals and the data ports B will become output terminals. 
When DIR is low, B will become input terminals and A will 
become output terminals. 

When output enable input OE is high, A and B will both be¬ 
come a high-impedance state and they will be separated. 


20P4 

Outline 20P2N 
20P2V 



FUNCTION TABLE (Note 1] 



: Input terminal 

O : Output terminal (Inverted output) 

Z ; High impedance (A and B are eeparated) 
X : Irrelevant 
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MITSUBISHI HIGH SPEED CMOS 

M74HCT640-iP/FP/DWP 

OCTAL 3-STATE 

INVERTING BUS TRANSCEIVER WITH LSTTL-COMPATIBLE INPUTS 


ABSOLUTE MAXIMUM RATINGS (Ta= —40^+85^:, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

, Vcc 

Supply voltage 


-0.5 — 1-7. 0 • 

V 

V, 

Input voltage ; 


—0.5~Vcc+0.5 

V 

Vo 

Output voltage 


-0.5~Vcc+0.5 

V 


Input protection diode current 

Vi<0V 

-20 

mA 

Vi > Vcc 

20 

n 

Output parasitic diode current 

Vo<0V 

-20 

mA 

Vo > Vcc 

20 

lo 

Output current per output pin 


±50 


Ice 

Supply/GND current 

Vcc, GND 

±200 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 

Tstg 

Storage temperature range 


-65—hi 50 

”C 


Note 2 : M74HCT640-1FP, Tg = -40—h75“C and Tg = 75~85”C are derated at -7mW/‘C. 

M74HCT640-1DWP, Tg = -40—t-80”C and Tg = 80~85”C are derated at -7mW/"C. 


RECOMMENDED OPERATING CONDITIONS (Tg = -40~+85‘C) 


Symbol 

Parameter 

Limits 

Unit 

Min 



Vcc 

Supply voltage 

4.5 



V 

V| 

Input voltage 

0 


Vcc 

V 

Vo 

Output voltage 

0 


Vcc 

V 


Ambient operating temperature 

-40 


±85 

1C 


Input risetime, falltime 

Vcc = 4.5V 

0 


25 

ns/V 

Vcc = 5.5V 

_2_J 


15 


ELECTRICAL CHARACTERISTICS (Vcc == 5V±10%, unless otherwise noted) 



Parameter 

Test conditions 

Limits 


25'C 

-40—h85TC 

Unit 

Min 



Min 

Max 


High-level input voltage 





m 


D 

VlL 

Low-level input voltage 

Vo = 0.1V, Vcc-0.1V 

Hoi =20/<A 



0.8 


0.8 

V 

VoH 

High-level output voltage 

Vi = V,u 

loH = —20//A 




< 

o 

o 

1 

p 


a 

loH = —24mA, Vcc = 4.5V 

3.98 



3.84 


VoL 

Low-level output voltage 

V|=V|H, ViL 

loL = 20mA 



0.1 


0.1 

D 

loL = 24mA, Vcc = 4.5V 



0.39 


0.5 

I.H 


V, = Vcc 



0.1 


1.0 

mA 

l|L 

Low-level input current 

V| = GND 



-0.1 


-1.0 

loZH 

Off-state high-level output current 

V, = V|H, V,L, Vo = Vcc 



0.5 


5.0 

fiA 

loZL 

Off-state low-level output current 

Vi = ViH, ViL, Vo = GND 



-0.5 


-5.0 

Ice 

Quiescent supply current 

Vi = Vcc, GND, Io=0//A 



5.0 


50.0 

mA 

■^Icc 


V| = 2.4V, 0.4V (Note 3) 



2.7 


2.9 

mA 


Note 3 : Only one input is set at this value and all other Inputs are fixed at Vcc or GND. 
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MITSUBISHI HIGH SPEED CMOS 

M74HCT640-1P/FP/DWP 


OCTAL 3-STATE 

INVERTING BUS TRANSCEIVER WITH LSTTL-COMPATIBLE INPUTS 


SWITCHING CHARACTERISTICS (Vcc = sv. la = 25r) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

txLH 

Low-level to high-level and high-level to low-level 

output transition time 

CL = 50pF(Note5) 



10 

ns 

txHL 



10 

ns 

tpLH 

Low-level to high-level and high-level to low-level 
output propagation time (A — B, B — A) 



15 

ns 

tpHL 



15 

ns 

tpLZ 

Output disable time from low-level and high-level 
(OE-A, B) 

Cl= 5 pF (Note 5) 




ns 

fpHZ 



25 

ns 

fpzu 

Output enable time to low-level and high-level 
(^-A, B) 

CL = 50pF(Note5) 




ns 

fpZH 



28 

ns 


SWITCHING CHARACTERISTICS (Vcc = 5v±io%. Ta = -4o~+85c) 


Symbol 

Parameter . 

Test conditions 

Limits 

Unit 

25‘C 

-40~-|-85’C 

Min 

Typ 

Max 

Min 

Max 

Itlh 

Low-level to high-level and 
high-level to low-level 
output transition time 

CL = 50pF(Note5) 



12 


15 

ns 

Ithl 



12 


15 

tpLH 

Low-level to high-level and 
high-level to low-level 
output propagation time 
(A-B, B-A) 



17 


21 

ns 

fpHL 



17 


21 

fpLZ 

Output disable time from 
low-level and high-level 

- A, B) 



30 


38 

ns 

tpHZ 



30 


38 

tpZL 

Output enable time to 
low-level and high-level 
(OE - A, B) 



30 


38 

ns 

fpZH 



30 


38 

c, 

Input capacitance 




10 


10 


Co 

Off-state output capacitance 


ms 

mm 

15 


15 

CpD 




■mi 

■mi 

■mi 

mmi 


Note A : Cpo is the Internal capacitance of the 1C calculated from operation supply current under no-load conditions, (per transceiver) 
The power dissipated during operation under no-load conditions is calculated using the following formula; 

Pd = Cpo • Vcc^ ’ f(")"lcc ‘ Vcc 
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MITSUBISHI HIGH SPEED CMOS 

M74HCT640-1P/FP/DWP 

OCTAL 3-STATE 

INVERTING BUS TRANSCEIVER WITH LSTTL-COMPATIBLE INPUTS 


Note 5 : Test Circuit 


INPUT Vcc OUTPUT 2 XVoh 



Parameter 

SW 

*TLHl trHL 

^PLH» tpHL 

Open 

tpLZ- 

Closed 

tpHZ 

Open 

tpZL 

Closed 

tpZH 

Open 


(1) The pulse generator (PG) has the following 
characteristics (10%~90%): tr = 3ns, tf = 3ns 

(2) The capacitance Ci. includes stray wiring 
capacitance and the probe input capacitance. 


TIMING DIAGRAM 
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MITSUBISHI HIGH SPEED CMOS 

M74HC643P/FP/DWP 

OCTAL 3.STATE INVERTING AND NONINVERTING BUS TRANSCEIVER 


DESCRIPTION 

The M74HC643 is a semiconductor integrated circuit con¬ 
sisting of eight transceivers with inverted and noninverted 
outputs. 

FEATURES 

• High-fanout 3-state output; (loL=6mA, loH=~6mA) 

• High-speed: 13ns typ. (Cl=50pF, Vcc=5V) 

• Low power dissipation: 20//W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. min (Vcc=4.5\/, 6V) 

• Capable of driving 15 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range; Ta=— 40—f-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC643 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while 'giving high-speed performance equivalent to’ the 
74LS643. 

Two buffers with 3-state inverted and noninvertered outputs 
have their inputs and outputs mutually connected and can 
be used as buffers in both directions. 

The Input/output direction is controlled by direction input 
DIR. 

When DIR is high, the data ports A will become input ter¬ 
minals and the data ports B will become output terminals. 
When DIR is low, B will become input terminals and A will 
become output terminals. 

When output enable input OE is high, A and B will both be¬ 
come a high-impedance state and they will be separated. 


PIN CONFIGURATION (TOP VIEW) 


DIRECTION 

INPUT 



OUTPUT ENABLE 
INPUT 


20P4 

Outline 20P2N 
20P2V 


LOGIC DIAGRAM (EACH TRANSCEIVER) 

TO OTHER 7 CIRCUITS 

f t 

j 1 

DATA PORT r— 

1 

1 

r\A-rA 

A 0- 

1 

1 UA1 f\ r'L/n 1 

OlJ— 

DIRECTION y 

V 




FUNCTION TABLE (Note 1 





Input terminal 

Output terminal (noninverted output) 
Output terminal (inverted output) 

High impedance (A and B are separated) 
Irrelevant 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC643P/FP/DWP 

OCTAL 3-STATE INVERTING AND NONINVERTING BUS TRANSCEIVER 


ABSOLUTE MAXIMUM RATINGS (Ta = —40—|-85“C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 


Vcc 

Supply voltage 


-0. 5—1-7. 0 

V 

V, 

Input voltage 


—0. 5~Vcc+0- 5 

V 

Vo 

Output voltage 


—0.5—Vcc+0. 5 

V 

mm 

Input protection diode current 

V,<0V 

-20 

mA 

V, > Vcc 

20 

loK 

Output parasitic diode current 

Vo < OV 

-20 

mA 

Vo > Vcc 

20 

lo 

Output current per output pin 


±35 

mA 

Ice 

Supply/GND current 

Vcc, GND 

±75 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 

Tstg 

Storage temperature range 


-65—1-150 

°c 


Note 2 : M74HC643FP. Ta = -40~+75T: and Ta = 75~85"C are derated at -7mW/“C. 

M74HC643DWP, Ta = -40—|-80°C and Tg = 80~85°C are derated at -7mW/“C. 


RECOMMENDED OPERATING CONDITIONS (Ta = -40~+85“e) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 


Vcc 

Supply voltage 

2 


6 

V 

V| 

Input voltage 

0 



V 

Vo 

Output voltage 

0 


Vcc 

V 

Toor 

Operating temperature range 

-40 



°c 


Input risetime, falltime 

Vcc = 2. OV 

0 




Vcc = 4.5V 

0 


1^9 

Vcc = 6. OV 

0 
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MITSUBISHI HIGH SPEED CMOS 

M74HC643P/FP/DWP 

OCTAL 3-STATE INVERTING AND NONINVERTING BUS TRANSCEIVER 


SWITCHING CHARACTERISTICS (Vcc = 5v, la = 25c) 


Symbol 

1 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

^TLH 

Low-level to high-level and high-level to low-level 
output transition time 

Cl = 50pF (Note 4) 



10 

ns 

tTHL 



10 

ns 

tpLH 

Low-level to high-level and high-level to low-level 
output propagation time (A — B, B — A) 



21 

ns 

tpHL 



21 

ns 

tpLZ 

Output disable time from low-level and high-level 
(OE-A, B) 

Cl= 5 pF (Note 4) 



42 

ns 

fpHZ 



42 

ns 

tpZL 

Output enable time to low-level and high-level 
(OE-A, B) 

Cl = SOpF (Note 4) 



42 

ns 

tpZH 



42 

ns 


SWITCHING CHARACTERISTICS ( Vcc = 2~6v. la = -40~+85c) 




— 


Limits 


Symbol 

Parameter 

Test conditions 


25C 

-40~ 

-1-85’C 

Unit 




Vcc(V) 

Min 

Typ 

Max 

Min 

Max 





2.0 



60 


75 


Itlh 

Low-level to high-level and 


4.5 



12 


15 

ns 


high-level to low-level 

Cl = 50pF (Note4) 

6.0 



10 


13 



2.0 



60 


75 


fxHL 

output transition time 


4.5 



12 


15 

ns 




6.0 



10 


13 





2.0 



110 


140 


fpLH 



4.5 



22 


28 

ns 



Cl = 50pF (Note4) 

6.0 



19 


24 




2.0 



110 


140 


tpHL 

Low-level to high-level and 


4.5 



22 


28 

ns 


high-level to low-level 


6.0 



19 


24 



output propagation time 


2.0 



195 


245 


tpLH 

(A-B, B-A) 


4.5 



39 


49 

ns 



Cl = 150pF(Note4) 

6.0 



34 


43 




2.0 



195 


245 


fpHL 



4.5 



39 


49 

ns 




6.0 



34 


43 





2.0 



172 


208 


fpLZ 

Output disable time from 


4.5 



43 


52 

ns 


low-level and high-level 

Cl = 50pF (Note4) 

6.0 



41 


50 



2.0 



172 


208 


tpHZ 

(M-A, B) 


4.5 



43 


52 

ns 




6.0 



41 


50 





2.0 



184 


224 


tpZL 



4.5 



46 


56 

ns 



Cl = 50pF (Note4) 

6.0 



41 


50 




2.0 



184 


224 


fpZH 

Output enable time to low-level 


4.5 



46 


56 

ns 


and high-level 


6.0 



41 


50 




2.0 



216 


260 


tpZL 

(OE-A, B) 


4.5 



54 


65 

ns 



CL=150pF(Note4) 

6.0 



47 


57 




2.0 



216 


260 


fpZH 



4.5 



54 


65 

ns 




6.0 



47 


57 


c, 

Input capacitance 





10 


10 

pF 

Co 

Off-state output capacitance 

^ = Vcc 




15 


15 

pF 


Power dissipatlotr capacitance (Note 3) 




55 




pF 


Note 3 : Cpo is the internal capacitance of the 1C calculated from operation supply current under no-load conditions, (per transceiver) 
Th' lower dissipation during operation under no-load conditions is calculated using the following formula; 

Pd CpD • Vcc^ ’ fi"f"lcc ' Vcc 
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Note 4 : Test Circuit 



INPUT 

Vcc 

OUTPUT 


MITSUBISHI HIGH SPEED CMOS 

M74HC643P/FP/DWP 

OCTAL 3-STATE INVERTING AND NONINVERTING BUS TRANSCEIVER 


^THL 
tpLH) tpHL 


TIMING DIAGRAM 


SW1 

SW2 

Open 

Open 

Closed 

Open 

Open 


Closed 

Open 

Open 

Closed 


(DThe pulse generator (PG) has the following 
, 11 ^^ characteristics (10%~90%): tr = 6ns, tf = 6ns 
(2) The capacitance Cl inciudes stray wiring 
capacitance and the probe input capacitance. 


^50% 


^50% 

B 1 

' 50 % 




\ 




_ fpHU 


tpLH 




r 

V 

90% 

90% : 


Vlh . 

> 

•90% 


5 

r50% 

50%/ 

A 

y 

50% 


^^10% 

10%/ 


I 

10% 

tlHL 



* VoL - - 

, *TLH V tTLH 
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MITSUBISHI HIGH SPEED CMOS 

M74HC643-1P/FP/DWP 




OCTAL 3-STATE INVERTING AND NONINVERTING BUS TRANSCEIVER 


DESCRIPTION 

The M74HC643-1 is a semiconductor integrated circuit con¬ 
sisting of eight bus transceivers with inverted and nonin- 
verted outputs. 

FEATURES 

• High-fanout 3-state output: (loL=24mA, loH=~24mA) 

• High-speed: 8ns typ. (Cl=50pF, Vcc=5V) 

• Low power dissipation: 25/^W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc, min (Vcc=4.5V, 6V) 

• Capable of driving 60 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40—|-85°C 

APPLICATION 

General purpose, for use In industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC643-1 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS643. 

The circuit is designed to suppress the increased switching 
noise that normally occurs at high output currents. 

Two buffers with 3-state inverted and noninvertered outputs 
have their inputs and outputs mutually connected and can 
be used as buffers in both directions. 

The input/output direction is controlled by direction input 
DIR. 

When DIR is high, the data ports A wili become input ter¬ 
minals and the data ports B will become output terminals. 
When DIR is low, B will become input terminals and A will 
become output terminals. 

When output enable input OE is high. A and B will both be¬ 
come a high-impedance state and they will be separated. 


PIN CONFIGURATION (TOP VIEW) 


DIRECTION 

INPUT 


dir-IT-^^ 




A4 |T —; ^1*—le] — B3 
A5**|T —it^-^ 

A6 — it^ ; 

A7- 

a 8-«-[T— ;t^ 

GND [io 


M Vc 


. rr1 Kr-4 OUTPUT ENABLE 

A1 ^OE input 


i [I —ill B5 
’ ^ [I —1^; U b6 


DATA PORTS 


nr]—B8 


20P4 

Outline 20P2N 
20P2V 



FUNCTION TABLE (Note 1) 


I Inputs 

I Data ports I 

OE 

DIR 

A 

B 

L 

L 

O 

1 

L 

H 

1 

O 

H 

X 

Z 

' z 


Note 1 : I : Input terminal 

O : Output terminal (noninverted output) 

O ; Output terminal (inverted output) 

Z : High impedance (A and B are separated) 
X : Irrelevant 
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MITSUBISHI HIGH SPEED CMOS 

M74HC643-1P/FP/DWP 

OCTAL 3-STATE INVERTING AND NONINVERTING BUS TRANSCEIVER 


ABSOLUTE MAXIMUM RATINGS (Ta = —40—|-85°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0.5—1-7.0 

V 

V, 

Input voltage 


-0.5~Vcc+0.5 

V 

Vo 

Output voltage 


-0.5~Vcc+0.5 

V 


Input protection diode current 

V|<0V 

-20 

mA 

Vi>Vcc 

20 


Output parasitic diode current 

Vo < OV 

-20 

mA 

Vo > Vcc 

20 

lo j 

Output current per output pin 


±50 

mA 

Ice 

Supply/GND current 

Vcc, GND 

±200 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 

Tstg 

Storage temperature range 


-65—1-150 

"C 


Note 2 : M74HC643-1FP, Ta = -40~+75''C and Ta = 75~85“C are derated at -yrnW/T:. 

M74HC643-1DWP, Ta = -40—h80r and Tg = 80~85°C are derated at -7mW/°C. 


RECOMMENDED OPERATING CONDITIONS (Ta=-40~+85c) 



ELECTRICAL CHARACTERISTICS 


Symbol 

Parameter 

V,H 

High-level input voltage 



Low-level Input voltage 


High-level output voltage 


Low-level output voltage 


High-level input current 


Off-state high-level output current 


Off-state low-level output current 


Quiescent supply current 



V| = V,H, ViL, Vo = Vcc 


V, = ViH, Viu Vo = GND 


Vi = Vcc, GND, lo = 0^A 


1.0 

uK 

-1.0 

;UA 

5.0 

>uA 

-5.0 

mA 

50.0 

mA 
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MITSUBISHI HIGH SPEED CMOS 

M74HC643-1P/FP/DWP 


OCTAL 3-STATE INVERTING AND NONINVERTING BUS TRANSCEIVER 


SWITCHING CHARACTERISTICS ( Vcc = sv. la = 251c) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

tyLH 

Low-level to high-level and high-level to low-level 
output transition time 

Cl = 50pF (Note 4) 



10 

ns 

tyHL 



10 

ns 

tpLH 

Low-ievel to high-level and high-level to low-level 
output propagation time (A — B, B — A) 



15 

ns 

tpHL 



15 

ns 

tpLZ 

Output disable time from low-level and high-level 
(OE-A, B) 

Cl= 5pF (Note 4) 



25 

ns 

tpHZ 



25 

ns 

tpZL 

Output enable time to low-level ahd high-level 
(^-A, B) 

CL = 50pF(Note4) 



28 

ns 

tpZH 




ns 


SWITCHING CHARACTERISTICS (Vcc = 2~6v. Ta = -4o~+85c) 





Limits 


Symbol 

Parameter 

Test conditions 


25"C 

-40~ 

-1-85"C 

Unit 




Vcc(V) 

Min 

Typ 

Max 

Min 

Max 





2.0 



60 


75 


Itlh 

Low-level to high-level and 


4.5 



12 


15 



high-level to low-level 


6.0 



10 


13 

ns 



2.0 



60 


75 

Ithl 

output transition time 


4.5 



12 


15 





6.0 



10 


13 





2.0 



85 


105 


tpLH 

Low-level to high-level and 


4.5 



17 


21 



high-level to low-level 


6.0 



14 


18 

ns 


output propagation time 


2.0 



85 


105 

IpHL 

(A-B, B-A) 


4.5 



17 


21 




Cl = 50pF (Note 4) 

6.0 



14 


18 




2.0 



150 


190 


tpLZ 

Output disable time from 


4.5 



30 


38 



low-level and high-level 


6.0 



26 


33 

ns 



2.0 



150 


190 

tpHZ 

(^-A, B) 


4.5 



30 


38 





6.0 



26 


33 





2.0 



150 


190 


tpZL 

Output enable time to 


4.5 



30 


38 



low-level and high-level 


6.0 



26 


33 

ns 



2.0 



150 


190 

tpZH 

(^-A, B) 


4.5 



30 


38 





6.0 



26 


33 



Input capacitance 


mm 


mm 

10 


10 

PF 

Co 

Off-state output capacitance 

OE = Vcc 

mm 


mfm 

15 


15 

pF 

CpD 



■■1 

^■1 

miH 

^■mi 


mHi 

pF 


Note 3 : CpD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions, (per transceiver) 
The power dissipation during operation under no-load conditions is calculated using the following formula: 

Pd = CpD • Vcc^ ' fi+lcc ■ Vcc 
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MITSUBISHI HIGH SPEED CMOS 

M74HC643-1P/F^/DWP 


OCTAL 3-STATE INVERTING AND NONINVERTING BUS TRANSCEIVER 
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MITSUBISHI NIGH SPEED CMOS 

M74HCT643-1P/FP/ D WP 


IVI74HCT643-1P/h P/ UWP 

metric 

OCTAL 3-STATE INVERTING 

AND NONINVERTING BUS TRANSCEIVER WITH LSTTL-COMPATIBLE INPUTS 


DESCRIPTION 

The M74HCT643-1 is a semiconductor integrated circuit 
consisting of eight transceivers with inverted and nonin- 
verted outputs. 

FEATURES 

• TTL level inputs Vil= 0.8V max, V|h= 2.0V min 

• High-fanout 3-state output: (loL=24mA, loH==~24mA) 

• High-speed: 10ns typ. (Cl=50pF, Vcc=5V) 

• Low power dissipation: 25//W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• Capable of driving 60 74LSTTL loads 

• Wide operating temperature range: Ta=—40—|-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HCT643-1 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS643. 

The circuit is designed to suppress the increased switching 
noise that normally occurs at high output currents. 

As the inputs are TTL level, the device can be used as a 
level converter from LSTTL to high-speed CMOS. In that 
case, no pull-up resistors are required. 

Two buffers with 3-state inverted and noninvertered outputs 
have their inputs and outputs mutually connected and can 
be used as buffers in both directions. 

The Input/output direction is controlled by direction input 
DIR. 

When DIR is high, the data ports A will become input ter¬ 
minals and the data ports B will become output terminals. 
When DIR is low, B will become input terminals and A will 
become output terminals. 

When output enable input OE is high, A and B will both be¬ 
come a high-impedance state and they will be separated. 


PIN CONFIGURATION (TOP VIEW) 


DIRECTION 

INPUT 



OUTPUT ENABLE! 
INPUT I 


20P4 

Outline 20P2N 
20P2V 


LOGIC DIAGRAM (EACH TRANSCEIVER) 

TO OTHER 7 CIRCUITS 

< 

1 

J 

\ t 

1 

' DATA PORT r-JSa—] 

1 

-1 DATA PORT 

Pn 


DIRECTION / 




FUNCTION TABLE (Note 1) 



Input terminal 

Output terminal (noninverted output) 
Output terminal (inverted output) 

High impedance (A and B are separated) 
Irrelevant 
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MITSUBISHI HIGH SPEED CMOS 

M74HCT643-1P/FP/DWP 

OCTAL 3-STATE INVERTING 

AND NONINVERTING BUS TRANSCEIVER WITH LSTTL-COMPATIBLE INPUTS 


ABSOLUTE MAXIMUM RATINGS (Ta = ~40—|-85°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5—1-7. 0 

V 

V, 

Input voltage 


-0.5~Vcc+0.5 

V 

Vo 

Output voltage 


—0.5~Vcc+0.5 

V 


Input protection diode current 

V| < OV 

-20 

mA 

V, > Vcc 

20 

Qi 

Output parasitic diode current 

Vo<0V 

-20 

mA 

Vo > Vcc 

20 

lo 

Output current per output pin 


±50 

mA 

Ice 

Supply/GND current 

Vcc, GND 

±200 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 


Storage temperature range 


-65—hi 50 

°C 


Note 2 ; M74HCT643-1FP, Tg = “40—|-75"C and Tg = 75~85"C are derated at-7mW/'C. 

M74HCT643-1DWP, Tg = -40—|-80”C and Tg = 80~85”C are derated at -7mW/”C. 


RECOMMENDED OPERATING CONDITIONS (Ta = -4o~+85c) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

KI3 


5.5 

V 

Vi 

Input voltage 

0 



V 

Vo 

Output voltage 

0 


i^i 

V 

Topr 

Ambient operating temperature 

—40 


-h85 

‘C 


Input rIsetIme, falltime 

Vcc = 4.5V 



25 


Vcc = 5.5V 

0 


15 


ELECTRICAL CHARACTERISTICS (Voc = 5V±10%, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Limits 


25’C 

-40—h85”C 

Unit 

Min 

Typ 

Max 

Min 

Max 


High-level input voltage 

Vo = 0.1V, Vcc-0.1V 
llol =20//A 




2.0 


D 

V,L 

Low-level Input voltage 

Vo = 0.1V, Vcc-0.1V 

IIoI=20//A 





0.8 

V 

VoH 

High-level output voltage 

Vi = V,L 

loH-20//A 

Vcc 0* 1 


1 

< 

0 

0 

p 


D 

loH=-24mA, Vcc = 4.5V 

3.98 



3.84 





loL “ 20//A 



0.1 


0-1 


loL = 24mA, Vcc = 4.5V 



0.39 



IlH 

High-level Input current 

< 

II 

0 

_ 


0.1 


1.0 

//A 

I.L 

Low-level input current 



HUH 



- 1.0 

loZH 

Off-state high-level output current 

V| = V|H, ViL, Vo = Vcc 



0.5 



//A 

loZL 

Off-state low-level output current 

V| = V|H, ViL, Vo = GND 





El 

Ice 

Quiescent supply current 

Vi = Vcc, GND, lo=0//A 



5.0 



/uA 

^Icc 


V| = 2.4V, 0.4V (Notes) 



■m 



mA 


Note 3 : Only one input Is set at this value and all other inputs are fixed at Vcc or GND. 
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MITSUBISHI HIGH SPEED CMOS 


M74HCT643-1P/FP/DWP 

OCTAL 3-STATE INVERTING 

AND NONINVERTING BUS TRANSCEIVER WITH LSTTL-COMPATIBLE INPUTS 


SWITCHING CHARACTERISTICS ( Vcc = 5v, la = 25c) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 



txLH 

Low-level to high-level and high-level to low-level 

output transition time 

CL = 50pF(Note5) 



10 

ns 

Ithl 



10 

ns 

fpLH 

Low-level to high-level and high-level to low-level 
output propagation time (A — B, B — A) 



15 

ns 

tpHL 



15 

ns 

tpLZ 

Output disable time from low-level and high-level 
(OE - A, B) 

Cl= 5 pF (Note 5) 



25 

ns 

fpHZ 



25 


tpZL 

Output enable time to low-level and high-level 

{^-A, B) 

Cu = 50pF(Note5) 



28 

ns 

tpZH 



28 

H3i| 


SWITCHING CHARACTERISTICS (Vcc = 5v±io%. Ta = -4o~+85 c) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

25‘C 

-40—1-85C 

Min 

Typ 

Max 

Min 

Max 

txLH 

Low-level to high-level and 
high-level to low-level 
output transition time 

Ci. = 50pF(Note 5) 



12 


15 

ns 

Ithl 



12 


15 

fpLH 

Low-level to high-level and 
high-level to low-level 
output propagation time 
(A - B, B-A) 



17 


21 

ns 

tpHL 



17 


21 

fpLZ 

Output disable time from 

low-level and high-level 
(^ - A, B) 



30 


38 

ns 

tpHZ 



30 


38 

fpZL 

Output enable time to 
low-level and high-level 
(OE-A, B) 



30 


38 

ns 

tpZH 



30 


38 


Input capacitance 




10 


10 

pF 

Co 

Off-state output capacitance 

OE = Vcc 



15 


15 

CpD 

Power dissipation capacitance (Note 4) 








Note 4 : CpD is the internal capacitance of the 1C calcuiated from operation suppiy current under no-load conditions, (per transceiver) 
The power dissipated during operation under no-load conditions is calculated using the following formula: 

Pd = CpD • Vcc^ • f|-|-lcc ■ Vcc 



MITSUBISHI 

ELECTRIC 


2-551 



















MITSUBISHI HIGH SPEED CMOS 

M74HCT643-1P/ FP/ DWP 


OCTAL 3-STATE INVERTING 

AND NONINVERTING BUS TRANSCEIVER WITH LSTTL-COMPATIBLE INPUTS 
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MITSUBISHI HIGH SPEED CMOS 

M74HC645P/FP/DWP 

OCTAL 3-STATE NONINVERTING BUS TRANSCEIVER 


DESCRIPTION 

The M74HC645 is a semiconductor integrated circuit con¬ 
sisting of eight transceivers Nwith noninverted outputs. 

FEATURES 

• High-fanout 3-state output: (loL=6mA, loH=~6mA) 

• High-speed: 13ns typ. (Cl=50pF, Vcc=5V) 

• Low power dissipation: 20^/W/package, max 
(Vcc=5\/, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. niin (\/cc=4.5V, 6V) 

• Capable of driving 15 74LSTTL loads 

• Wide operating voltage range: \/cc=2~6V 

• Wide operating temperature range: Ta=—40—l-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC645 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS645. 

Two buffers with 3-state noninverted outputs have their in¬ 
puts and outputs mutually connected and can be used as 
buffers in both directions. 

The input/output direction is controlled by direction input 
DIR. 

When DIR is high, the data ports A will become input ter¬ 
minals and the data ports B will become output terminals. 
When DIR is low, B will become input terminals and A will 
become output terminals. 

When output enable input OE is high, A and B will both be¬ 
come a high-impedance state and they will be separated. 

FUNCTION TABLE (Note i) 


1 Inputs 

Outputs 1 

OE 

DIR 

A 

B 

L 

L 

O 

1 

L 

H 

1 

O 

H 

X ' 

Z 

z 


I : Input terminal 

O ; Output terminal (noninverted output) 

2 : High impedance (A and B are separated) 
X : Irrelevant 


PIN CONFIGURATION (TOP VIEW) 


DIRECTION 

INPUT 



, ^ OUTPUT 

ENABLE INPUT 


20P4 

Outline 20P2N 
20P2V 


LOGIC DIAGRAM (EACH TRANSCEIVER) 

TO OTHER 7 CIRCUITS 

t t 


DIRECTION 
INPUT DIR 


OUTPUT ENABL 
INPUT OE 
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MITSUBISHI HIGH SPEED CMOS 

M74HC645P/FP/DWP 

OCTAL 3-STATE NONINVERTING BUS TRANSCEIVER 


ABSOLUTE MAXIMUM RATINGS (Ta = —40—|-85°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0.5~+7.0 

V 

V, 

Input voltage 


-0. 5~Vcc+0. 5 

V 


Output voltage 


-0. 5~Vcc+0. 5 

V 

n 

Input protection diode current 

V|<0V 

-20 


Vi > Vcc 

20 

mm 

Output parasitic diode current 

Vo< OV 

-20 

mA 

Vo > Vcc 

20 

lo 

Output current per output pin 


±35 

mA 

Icc 

Supply/GND current 

Vcc, GND 

±75 

mA 

Pd 

Power dissipation 

(Note 2) 

500 


Tstg 

Storage temperature range 


-65—1-150 



Note 2 : M74HC645FP, Ta=—40—|-75°C and Ta = 75~85''C are derated at—7mW/'C. 

M74HC645DWP, Ta = —40—l-80'C'and Ta = 80~85°C are derated at —7mVJ/°C. 



ELECTRICAL CHARACTERISTICS 






























































MITSUBISHI HIGH SPEED CMOS 

M74HC645P/FP/DWP 


OCTAL 3-STATE NONINVERTING BUS TRANSCEIVER 


SWITCHING CHARACTERISTICS (Vcc = sv, Ta = 25c) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

fxLH 

Low-level to high-level and high-level to low-level 




10 

ns 

fTHL 

output transition time 

CL = 50pF(Note4) 



10 

ns 

tpLH 

Low-level to high-level and high-level to low-level 



21 

ns 

tpHU 

output propagation time (A — B, B — A) 




21 

ns 

tpLZ 

Output disabie time from low-level and high-level 

Cl = 5 pF (Note4) 



42 

ns 

tpHZ 

(OE-A, B) 



42 

ns 

tpZL 

Output enable time to low-level and high-level 

Cl = 50pF (Note 4) 



42 

ns 

tpZH 

(OE-A, B) 



42 

ns 


SWITCHING CHARACTERISTICS (Vcc = 2~6v la = -4o~+85c) 



- - 



Limits 


Symbol 

Parameter 

Test conditions 


25'C 

-40~ 

-l-85t 

Unit 




Vcc(V) 

Min 

Typ 

Max 

Min 

Max 





2.0 



60 


75 


Itlh 

Low-level to high-level and 


4.5 



12 


15 

ns 


high-level to low-level 

Cl = 50pF (Note 4) 

6.0 



10 


13 



2.0 



60 


75 


Ithl 

output transition time 


4.5 



12 


15 

ns 




6.0 



10 


13 





2.0 



110 


140 


IPLH 



4.5 



22 


28 

ns 



Cl = 50pF (Note 4) 

6.0 



19 


24 




2.0 



110 


140 


IpHL 

Low-level to high-level and 


4.5 



22 


28 

ns 


high-level to low-level 


6.0 



19 


24 



output propagation time 


2.0 



195 


245 


tpLH 

(A - B, B-A) 


4.5 



39 


49 

ns 



Cl= I50pF(Note4) 

6.0 



34 


43 




2.0 



195 


245 


fpHL 



4.5 



39 


49 

ns 




6.0 



34 


43 





2.0 



172 


208 


IpLZ 

Output disable time from 


4.5 



43 


52 

ns 


low-level and high-level 

Cl = 50pF (Note4) 

6.0 



41 


50 



2.0 



172 


208 


IpHZ 

(M-A, B) 


4.5 



43 


52 

ns 




6.0 



41 


50 





2.0 



184 


224 


IPZL 



4.5 



46 


56 

ns 



CL = 50pF(Note4) 

6.0 



41 


50 




2.0 



184 


224 


tpZH 

Output enable time to low-level 


4.5 



46 


56 

ns 


and high-level 


6.0 



41 


50 




2.0 



216 


260 


tpZL 

(OE-A, B) 


4.5 



54 


65 

ns 



Cl= 150pF (Note4) 

6.0 



47 


57 




2.0 



216 


260 


tpZH 



4.5 



54 


65 

ns 




6.0 



47 


57 


c, 

Input capacitance 





10 


10 

pF 

Co 

Off-state output capacitance 

o 

II 

lUJ 

lo 




15 


15 

pF 

CpD 

Power dissipation capacitance (Note 3) 




58 




pF 


Note 3 : CpD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions, (per transceiver) 
The power dissipation during operation under no-load conditions is calculated using the following formula; 

Pd = CpD • Vcc^ ' fi"Mcc ' Vcc 
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MITSUBISHI HIGH SPEED CMOS 

M74HC645P/FP/DWP 

OCTAL 3-STATE NONINVERTING BUS TRANSCEIVER 


Note 4 ■. Test Circuit 

INPUT Vcc OUTPUT Voc 



Parameter 

SW1 

SW2 

tTLH> txHL 
fpLHitpHL 

Open 

Open 

tpLZ 

Closed 

Open 

tpHZ 

Open 

Closed 

fpZL 

Closed 

Open 

tpZH 

Open 

Closed 


(1) The pulse generator (PG) has the following 
characteristics {^0%~90%): tr = 6ns, tf = 6ns 

(2) The capacitance Cl includes stray wiring 
capacitance and the probe input capacitance. 


TIMING DIAGRAM 




Vcc 


GND 


VoL 
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MITSUBISHI HIGH SPEED CMOS 

M74HC645-1P/FP/DWP 


OCTAL 3-STATE NONINVERTING BUS TRANSCEIVER 


DESCRIPTION 

The M74HC645-1 is a semiconductor integrated circuit 
consisting of eight bus transceivers with noninverted out¬ 
puts. 

FEATURES 

• High-fanout 3-state output: (loL=24mA, ioH=~24mA) 

• High-speed: 8ns typ. (Cu=50pF, Vcc=5V) 

• Low power dissipation: 25//W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc> inin (Vcc=4.5V, 6V) 

• Capabie of driving 60 74LSTTL ioads 

• Wide operating voitage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40—|-85”C 

APPLICATION 

Generai purpose, for use in industriai and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC645-1 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS645. 

The circuit is designed to suppress the increased switching 
noise that normally occurs at high output currents. 

Two buffers with 3-state noninverted outputs have their in¬ 
puts and outputs mutually connected and can be used as 
buffers in both directions. 

The input/output direction is controlled by direction input 
DIR. 

When DIR is high, the data ports A will become input ter¬ 
minals and the data ports B will become output terminals. 
When DIR is low, B will become input terminals and A will 
become output terminals. 

When output enable input OE is high, A and B will both be¬ 
come a high-impedance state and they will be separated. 


PIN CONFIGURATION (TOP VIEW) 

DIRECTION 

INPUT DIR -► 

A1 --IT 

A2 — [T 
A3 — [T 

A4 —[T 

DATA PORTS ^ 

A5 — [T 
A6 — [T 
A7 —|T 
A8 —|T 

GND [T 


Vcc 

—1 ENABLE INPUT 

Tsj—B1 

B3 

Ti]—B4 

DATA PORTS 

23—B5 

B7 

Ti]**B8 





B5 

Bg 

mill 

j^l 

IIW 

8!5 

b 

iim 

20P4 

Outline 20P2N 

20P2V 



FUNCTION TABLE (Note 1) 


I Inputs 

Data ports 

OE 

DIR 

A 

B 

L 

L 

O 

1 

L 

H 

1 

O 

H 

X 

Z 

Z 


Note 1 : I : Input terminal 

O : Output terminal (noninverted output) 

Z : High impedance (A and B are separated) 
X : Irrelevant 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC645-1P/FP/DWP 

OCTAL 3-STATE NONINVERTING BUS TRANSCEIVER 


ABSOLUTE MAXIMUM RATINGS (Ta = —40^ — has'C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0.5—1-7. 0 

V 

V, 

Input voltage 


-0.5~Vcc+0.5 

V 

Vo 

Output voltage 


—0. 5—Vcc+0- 5 

V 

n 

Input protection diode current 

V, < OV 

-20 

mA 

V, > Vcc 

20 


Output parasitic diode current 

Vo < OV 

-20 

mA 

Vo > Vcc 

20 

lo 

Output current per output pin 


±50 


Ice 

Supply/GND current 

Vcc, GND 

±200 

■SOI 

Pd 

Power dissipation 

(Note 2) 

500 

mW 

'''stg 

StorageAemperature range 


-65~±150 

°C 


Note 2 : M74HC645-1FP. Ta = -40—(-75°C and Ta = 75~85'C are derated at -7mW/°C. 

M74HC645-1DWP, Ta = -40—haOt: and Ta = 80~85°C are derated at -7mW/'C. 



ELECTRICAL CHARACTERISTICS 
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MITSUBISHI HIGH SPEED CMOS 

M74HC645-1P/FP/DWP 


OCTAL 3-STATE NONINVERTING BUS TRANSCEIVER 


SWITCHING CHARACTERISTICS (Vcc = 5v, la = 251c) 


Symbol 

-1 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

fTLH 

Low-level to high-level and high-level to low-level 

output transition time 

Cl = 50pF (Note 4) 



10 

ns 

^THL 



10 

ns 

tpLH 

Low-level to high-level and high-level to low-level 
output propagation time (A — B, B — A) 



15 

ns 

fpHL 



15 

ns 

tpLZ 

Output disable time from low-level and high-level 
(^-A, B) 

Cl= 5 pF (Note 4) 



25 

ns 

tpHZ 



25 

ns 

tpZL 

Output enable time to low-level and high-level 
(OE - A, B) 

Cl = ,50pF (Note 4) 



28 

ns 

tpZH 



28 

ns 


SWITCHING CHARACTERISTICS (Vcc = 2~6v. Xa = -40~+85C) 





Limits 


Symbol 

Parameter 

Test conditions 


25°C 

-40~ 

-|-85°C 

Unit 




Vcc(V) 

Min 

Typ 

Max 

Min 

Max 





2.0 



60 


75 


Itlh 

Low-level to high-level and 


4.5 



12 


15 



high-level to low-level 


6.0 



10 


13 

ns 



2.0 



60 


75 

txHL 

output transition time 


4.5 



12 


15 





6.0 



10 


13 





2.0 



85 


105 


IpLH 

Low-level to high-level and 


4.5 



17 


21 



high-level to low-level 


6.0 



14 


18 

ns 


output propagation time 


2.0 



85 


105 

IpHL 

(A-B, B-A) 


4.5 



17 


21 




Cl = 50pF (Note 4) 

6.0 



14 


18 




2.0 



150 


190 


IpLZ 

Output disable time from 


4.5 



30 


38 



low-level and high-level 


6.0 



26 


33 

ns 



2.0 



150 


190 

tpHZ 

(Ol-A, B) 


4.5 



30 


38 





6.0 



26 


33 





2.0 



150 


190 


tpZL 

Output enable time to 


4.5 



30 


38 



low-level and high-level 


6.0 



26 


33 

ns 



2.0 



150 


190 

fpZH 

(^-A, B) 


4.5 



30 


38 





6.0 



26 


33 


C, 

Input capacitance 





10 


10 


Co 

Off-state output capacitance 

OE — Vcc 




15 


15 

PF 

Gpo 

Power dissipation capacitance (Note 3) 










Note 3 : CpD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions, (per transceiver) 
The power dissipated during operation under no-load conditions is calculated using the following formula: 

Pd = CpD • Vcc^ ' f|+lcc ’ Vcc 
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MITSUBISHI HIGH SPEED CMOS 

M74HCT645-1P/FP/DWP 

OCTAL 3-STATE 

NONINVERTING BUS TRANSCEIVER WITH LSTTL-COMPATIBLE INPUTS 

DESCRIPTION 

The M74HCT645-1 is a semiconductor integrated circuit 
consisting of eight three-state noninverted bus transceivers. 

FEATURES 

• TTL ievei input Vil= 0.8V max V|h= 2.0V min 

• High-fanout 3-state output: (loL=24mA, ioH=~24mA) 

• High-speed; 10ns typ. (Cl=50pF, Vcc=5V) 

• Low power dissipation: 25yuW/package, max 
(Vcc=5V, Ta=25‘’C, quiescent state) 

• Capable of driving 60 74LSTTL loads 

• Wide operating temperature range: Ta=—40~-|-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HCT645-1 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS645. 

The circuit is designed to suppress the increased switching 
noise that normally occurs at high output currents. 

As the inputs are TTL level, the device can be used as a 
level converter from LSTTL to high-speed CMOS. In that 
case, no pull-up resistors are required. 

Two buffers with 3-state noninverted outputs have their in¬ 
puts and outputs mutually connected and can be used as 
buffers in both directions. 

The input/output direction is controlled by direction input 
DIR. 

When DIR is high, the data ports A will become input ter¬ 
minals and the data ports B will become output terminals. 

When DIR is low, B will become input terminals and A will 
become output terminals. 

When output enable input OE is high, A and B will both be¬ 
come a high-impedance state and they will be separated. 


PIN CONFIGURATION (TOP VIEW) 


DIRECTION 
INPUT DIR ■ 


A1 




DATA PORTS 


A4-«-^—lei** B3 
A5 |T —jU B4 


A6 « U —« B5 
A7** UsjJ—Pll—Be 


20j Vcc 

OUTPUT ENABLEl 

1-lii input 


GND [To ]]]•«■ B8 


DATA PORTS 


20P4 

Outline 20P2N 
20P2V 




FUNCTION TABLE (Note 1) 


Inputs 

Data ports 

OE 

DIR 

A 

B 

L 

L 

O 

1 

L 

H 

1 

O 

H 

X 

Z 

z 


Note 1 : I ; Input 

O : Output (noninverting output) 

Z ; High impedance (A and B are isolated) 
X : Irrelevant 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HCT645-1P/FP/PWP 

OCTAL 3-STAtE 

NONINVERTING BUS TRANSCEIVER WITH LSTTL-COMPATIBLE INPUTS 


ABSOLUTE MAXIMUM RATINGS (Ta = —40~+85°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0.5—1-7. 0 

V 

V, 

Input voltage 


-0.5~Vcc+0.5 

V 

Vo 



-0.5~Vcc+0.5 

V 


Input protection diode current 

V|<0V 

-20 

mA 

V| > Vcc 

20 

Qi 

Output parasitic diode current 

Vo<0V 

-20 


Vo > Vcc 

20 

lo 

Output current per output pin 

■■||■|||■■||||||^■^■|||||[||■ 



Ice 

Supply/GND current 

Vcc, GND 

±200 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 

Tstg 

Storage temperature 


-65—hi 50 

°C 


Note 2 : M74HCT645-1FP , Tg = -40—|-75“C and Ta = 75~85‘'C are derated at -7mW/°C. 

M74HCT645-1DWP, Tg = -40—|-80“C and Tg = 80~85“C are derated at -7mW/“C. 


RECOMMENDED OPERATING CONDITIONS (Ta = -40~+85C) 



Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

wmm 


5.5 

V 

V, 

Input voltage 

0 


Vcc 

V 

Vo 

Output voltage 

0 


Vcc 

V 


Operating temperature range 

-40 


+85 

°C 


Input risetime, falltime 

Vcc = 4.5V 

0 


25 

ns/V 

Vcc = 5.5V 

0 


15 


ELECTRICAL CHARACTERISTICS 



Parameter 

Test conditions 

Limits 


25C 

-40~+85X: 


Min 






High-level input voltage 

Vo = 0.1V, Vcc-0. IV 

1 lo 1 = 20^A 

2.0 



2.0 


D 

— 

Low-level input voltage 

Vo = 0.1V, Vcc-0.1V 

IIoI=20;uA 






D 

g| 

high-level output voltage 

V, = V|H, ViL 

loH = —20ArA 

o 

o 

1 

p 



< 

o 

o 

1 

p 


D 

loH=-24mA, Vcc = 4.5V 

3.98 



3.84 



Low-level output voltage 

V| = V|H, Viu 

loL = 20//A 



0.1 


0.1 

D 

loL = 24mA, Vcc = 4.5V 



0. 39 


0.5 

l|H 

high-level input current 

< 

II 

< 

o 



0.1 


. 1.0 

Di 

liu 

Low-level input current . 

V| = GND 



-0.1 


-1.0 

loZH 

Off-state high-leyel output current 

Vi = ViH, V,L, Vo = Vcc 



0.5 


wtm 

yt^A 

lozu 

Off-state low-lev^l output current 

Vi = ViH, ViL, Vo = GND 





■^1 

Ice 

Quiescent supply current 

Vi = Vcc, GND, Io = 0a<A 



IQQ 



aA 

•^Icc 


Vi = 2.4V, 0.4V (Note 3) 



2.7 


2.9 

mA 


Note 3 : Only one input is set at this vaiue and ali other inputs are fixed at Vcc or GND. 


2-562 


A MITSUBISHI 
ELECTRIC 






























































MITSUBISHI HIGH SPEED CMOS 

MI74HCT645-1P/FP/DWP 

OCTAL 3-STATE 

NONINVERTING BUS TRANSCEIVER WITH LSTTL-COMPATIBLE INPUTS 


SWITCHING CHARACTERISTICS ( Vcc = 5 v, la = 25c) 



Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

txLH 

Low-level to high-level and high-level to low-level 

output transition time 

Cl = 50pF (Note 5) 



10 

ns 

txHL 



10 

tpLH 

Low-level to high-level and high-level to low-level 
output propagation time (A — B, B — A) 



15 


tpHL 



15 

tpLZ 

Output disable time from low-level and high-level 
(OE-A, B) 

Cl= 5 pF (Notes) 




ns 

tpHZ 




tpZL 

Output enable time to low-level and high-level 
(OE-A, B) 

CL = 50pF(Note5) 



28 

ns 

tpZH 



28 


SWITCHING CHARACTERISTICS (Vcc = 5 v±io%. Ta = - 4 o~+ 85 r) 



Parameter 

Test conditions 

Limits 

Unit 

25'C 

-40~-|-85'C 






txLH 

Low-level to high-level and 
high-level to low-level 
output transition time 

Cl = SOpF (Note 5) 



12 


15 

ns 

txHL 



12 


15 


Low-level to high-level and 

high-level to low-level output 
propagation time (A — B, B — A) 



mm 


21 

ns 

fpHL 



■■ 



fpLZ 

Output disable time from 
low-level and high-level 
(^ - A, B) 



30 







30 


38 

tpZL 

Output enable time to 

low-level and high-level 

(OE - A, B) 





38 

ns 

tpZH 



30 


38 

C| 

Input capacitance 




10 


10 

PF 

Co 

Off-state output capacitance 

O 

u 

> 

II 

lUJ 

lo 



15 


15 

CpD 

Power dlsipation capacitance (Note 4) 








Note 4 ; CpD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions. (per transceiver) 
The power dissipated during operation under no-load conditions is calculated using the following formula: 

Po = Cpo • Vcc^ ■ fi"f"lcc ■ Vcc 


Note 5 : Test Circuit 

INPUT Vcc OUTPUT 2 XVoh 



Parameter 

SW 

fxLH> fxHL 

fpLH> fpHL 

Open 

fpLZ 

Closed 

tpHZ 

Open 

fpZL 

Closed 

tpZH 

Open 


(1) The pulse generator (PG) has the following 
characteristics (10%~90%): tr = 3ns, tf = 3ns 

(2) The capacitance Cl includes stray wiring 
capacitance and the probe input capacitance. 
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MITSUBISHI HIGH SPEED CMOS 

M74HCT645-1P/FP/DWP 


OCTAL 3-STATE 

NONINVERTING BUS TRANSCEIVER WITH LSTTL-COMPATIBLE INPUTS 














MITSUBISHI HIGH SPEED CMOS 

IVI74HC646P/FP/DWP 




OCTAL 3-STATE NONINVERTING BUS TRANSCEIVER AND D-TYPE FLIP-FLOP 


DESCRIPTION 

The M74HC646 is a semiconductor integrated circuit con¬ 
sisting of eight bus transceivers with noninverted outputs. 

FEATURES 

• High-fanout 3-state outputs (loL=6mA, loH=~6mA) 

• High-speed: 70MHz clock frequency typ. 

(Cl=50pF, Vcc=5V) 

• Low power dissipation; 20//W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. min (Vcc=4.5V, ev) 

• Capable of driving 15 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6\/ 

• Wide operating temperature range; Ta=—40~4-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC646 to 
maintain of the low power dissipation and high noise margin 
the standard CMOS logic 4000B series while giving high¬ 
speed performance equivalent to the 74LS646. 

The M74HC646 consists of eight bidirectional buffers by in¬ 
terconnecting the I/O buffers of two D-type flip flops with 3- 
state noninverted outputs. The I/O direction is controlled by 
output-enable input OE and direction input DIR. The signals 
are routed from input to output or from the flip flop to output 
by source select inputs Sab and Sba- 
None of the signals are inverted. 

When OE is low and DIR is high, the data ports A will be¬ 
come input terminals and the data ports B will become out¬ 
put terminals. When Sab goes low, the signal A, which was 
stored in flip frop (A) as Qa when Sab was high, appears at 
B. When Sab is held low and when clock input CKab 
changes from low to high, the signal present at A is stored 
in flip flop (a) . When Sab is held high and when CKab 
changes from low to high, the signal present at A is in¬ 
verted and stored in flip flop (A). At the same time, the sig¬ 
nal Qa which was stored in flip frop (A), appears at B. 

When OE and DIR are both low, the I/O direction is re¬ 
versed; B will become input terminals and A will become 
output terminals. When Sba goes low, the signal B, Which 
was stored in flip flop (B) as Qb when Sba was high, 
appears at A. When Sba is held low and clock input CKba 
changes from low to high, the signal present at B is stored 
in flip flop (B). 

When Sba is held high and CKba changes from low to high, 
the signal present at B is stored in flip flop (B). At the 
same time, the signal Qb which was stored in flip flop (B), 
appears at A. 

When OE is high, both A and B will become high impe¬ 
dance state and they will be separated. When CKab 


PIN CONFIGURATION (TOP VIEW) 


CLOCK INPUT Cl 
SOURCE SELECT , 
INPUT 

DIRECTION INPUT [ 


H 







■ 

■ 


1 

B 

m 


s 

1 



1 

i 



! 

B 



1 

B 



B 

B 



B 

B 



8 

B 



B 




Wm 

■ 





SOURCE SELECT 
■5 >ba input 
.Qp OUTPUT-ENABLE 
INPUT 


24P4D 

Outline 24P2 
24P2V 


changes from low to high, the signal present at A is stored 
in flip flop (a). When CKba changes from low to high, the 
signal present at B is stored in flip flop (B). ' 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC646P/FP/DWP 

OCTAL 3-STATE NONINVERTING BUS TRANSCEIVER AND D-TYPE FLIP-FLOP 


FUNCTION TABLE (Note 1) 


Control inputs 

Data ports 


Operational description 


I3I3I 



SI 


A 


0 


■a 

wm 

mm 

mm 

BB 

mm 


BB 

1 

■B 

Qa" 

Qb° 

The output of data ports A and B are disabled. 

■a 

wm 

wm 

wm 

■9 

mm 

L 

■B 


X 

Data ports A and B are stroed by the flip flops at the rising edge of 

CKab and CKba. The output of data ports A and B is disabled. 

■a 

mm 

t 

wm 

■B 

mm 

■a 

mm 

Qa° 

X 

■a 

mm 

mm 

t 

mm 

mm 

■B 

L 

■B 


■a 

wm 

mm 

t 

■B 

mm 

■B 

■a 

BB 

Qb° 

D 

D 

D 

on 

B 

D 


B 


B 

B 


The output of data port B is enabled. (Note2) 

1) When Sab Is low, data port A appears at data port B. The state of 
the flip flop (A) is unchanged. 

D 




B 


H 

B 



D 



Q 


B 

X 




2) When Sab is high, the output of flip flop (A) appears at data port B. 

L 

H 

t 


L 

X 

L 

L 



3) When Sab is low, the data port A appears at data port B and is 
stored in flip flop (A) at the rising edge of CKab. 

L 

H 

t 

B 

L 

X 

H 




L 

H 

t 

B 



L 

Qa° 

Qa" 


4) When Sab is high, the data port A is stored in flip flop (A) at the ris¬ 
ing edge of CKab. and the output of flip flop (A) appears at data port 

B. 

L 

H 

t 

X* 



H 

Qa° 



B 

B 

Q 

B 

B 

B 

O 

L 

1 

B 

B 


The output of data port A Is enabled. (Note 3) 

1) When Sba Is low, the data port B appears at data port A. The state 
of flip flop (B) is unchanged. 

B 

B 

X* 

B 

B 

B 

H 


B 


B 

B 






X 

Qa° 


2) When Sba Is high, the output of flip flop (B) appears at data port A. 

L 

L 


t 

X 

L 

L 

L 

m 


3) When Sba Is low, the data port B appears at data port A and is 
stored Is flip flop (B) at the rising edge of CKab- 

L 

L 

mm 

t 

X 

L 

H 




L 

L 


t 

B 


Qb^ 

B 

Qa° 


4) When Sba 'S high, the data port B is stored in flip flop (B) and the 
output of flip flop (B) appears at data port A. 

L 

L 

IQ 

t 




H 




Note 1 : X : Irrelevant 

t : Change from low to high 

Qa°i Qb® ’• Output state of flip flops before the rise of CKab and CKba- 
I : Input terminal of data port 

O : Output terminal of data port 

* ; As CKab and CKba are not selected by the I/O directional signal, data from data ports A and B can be stored in the corresponding 

flip flops at the rising edge of CKab or CEba- 
Note 2 : The output at port B is given by : 

B=(A-Sab) + (Qa-Sab) 

Note 3 I The outp ut at port B is given by: 

A = (B • Sba) (Qb * Sba) 
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MITSUBISHI HIGH SPEED CMOS 

M74HC646P/FP/DWP 

OCTAL 3-STATE NONINVERTING BUS TRANSCEIVER AND D-TYPE FLIP-FLOP 




ABSOLUTE MAXIMUM RATINGS da = —40—t-85°C, unless otherwise noted) 


Symbol Parameter Conditions 


Parameter 


Supply voltage 


Input voltage 


Output voltage 


Input protection diode current 

Vi < OV 

V, > Vcc 

Output parasitic diode current 

i Vo < OV 

Vo ^ Vcc 

Output current per output pin 

I 

Supply/QND current 

Vcc, GND 

Power dissipation 

1 (Note 4) 

Storage temperature range 

1 


Ratings 

Unit 

-0. 5~+7. 0 

V 

—0. 5—Vcc+O- 5 

V 

-0. 5~Vcc+0. 5 

V 

-20 


20 

mA 

-20 


20 

mA 

±35 

mA 

±75 

mA 

500 

mW 

-65-hi 50 

°C 



M74HC646FP, Tg = -40—t-80"C and Tg = 80~85’C are derated at -7mW/°C. 
M74HC646DWP, Tg = -40—f-80”C and Tg = 80~85°C are derated at -7mW/'C. 


RECOMMENDED OPERATING CONDITIONS (Ta = -4o~+85c) 


■■ 
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MITSUBISHI HIGH SPEED CMOS 

M74HC646P/FP/DWP 

OCTAL 3-STATE NONINVERTING BUS TRANSCEIVER AND D-TYPE FLIP-FLOP 


ELECTRICAL CHARACTERISTICS 




Low-level Input current Vi = OV 

0(f-state high-level output current Vi = Vih, Vh., Vq = Vcc 


Off-state low-level output current Vi = Vih, Vh., Vq = GND 


Quiescent supply current 


SWITCHING CHARACTERISTICS (Vcc = 5 v. la = 25c) 



































































MITSUBISHI HIGH SPEED CMOS 

M74HC646P/FP/DWP 

OCTAL 3-STATE NONINVERTING BUS TRANSCEIVER AND D-TYPE FLIP-FLOP 


SWITCHING CHARACTERISTICS ( Vcc = 2 ~ 6 v. la = -4o~+85 c) 


Maximum clock frequency 

Low-level to high-level and 
high-level to low-level 
output transition time 


Low-level to high-level and 
high-level to low-level 
output propagation time 
(A - B, B - A) 



Low-level to high-level and 
high-level to low-level 
output propagation time 
(CKab-B, CKba-A) 






Low-level to high-level and 
high-level to low-level 
output propagation time 
(Sab ~ B, Sba "" A) 


Output disable time from 
low-level and high-level 
(DIR-A, B) 


Test conditions 


CL = 50pF(Note6) 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC646P/FP/DWP 


OCTAL 3-STATE NONINVERTING BUS TRANSCEIVER AND D-TYPE FLIP-FLOP 


SWITCHING CHARACTERISTICS (Vcc = 2~6v,Ta = -40~+85C) 



Output enable time to low-level 
and high-level 
(DIR- A, B) 



Output disable time from 
low-level and high-level 
(^-A, B) 


Output enable time to low-level 
and high-level 
(^-A, B) 


Cl= 150pF(Note6) 


Power dissipation capacitance (Note5) 


Note 5 : CpD Is the Internal capacitance of the 1C calculated from operation supply current under no-ioad conditions, (per flip flop) 
The power dissipation during operation under no-load conditions is calculated using the following formula: 

Pd = Cpo • Vcc^ * fi")"lcc ' Vcc 


TIMING REQUIREMENTS (Vcc = 2 ~ 6 v. Ta = -40~+85r) 











































MITSUBISHI HIGH SPEED CMOS 

M74HC646P/FP/DWP 


OCTAL 3-STATE NONINVERTING BUS TRANSCEIVER AND D-TYPE FLIP-FLOP 

Note 6 : Test Circuit 


'NPUT Vcc output Voo 



Parameter 

SW1 

SW2 

Itlh. Ithl 
tpLH) tpHL 



tpLZ 



tpHZ 



tpZL 



tpZH 




(1) The puise generator (PG) has the following 
characteristics (10%~90%): tr = 6ns, tf = 6ns 

(2) The capacitance Cl includes stray wiring 
capacitance and the probe input capacitance. 


TIMING DIAGRAM 
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MITSUBISHI HIGH SPEED CMOS 

M74HC648P/FP/DWP 




OCTAL 3-STATE INVERTING BUS TRANSCEIVER AND D-TYPE FLIP-FLOP 


DESCRIPTION 

The M74HC648 is a semiconductor integrated circuit con¬ 
sisting of eight bus transceivers with inverted outputs. 

FEATURES 

• High fon-out 3-state outputs (loL=6mA, loH=~6mA) 

• High-speed; 70MHz ciock frequency typ. 

(Cl=50pF, Vcc=5V) 

• Low power dissipation: 20AW/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. min (Vcc=4.5V, 6V) 

• Capable of driving 15 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range; Ta=—40—|-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC648 to 
maintain the low power dissipation and high noise margin of 
the standard CMOS logic 4000B series while giving high¬ 
speed performance equivalent to the 74LS648. 

The M74HC648 consists of eight bidirectional buffers by in¬ 
terconnecting the I/O buffers of two D-type flip flops with 3- 
state inverted outputs. The J/0 direction is controlled by 
output-enable input OE and direction input DIR. The signals 
are routed from input to output or from the flip flop to output 
by source select inputs Sab and Sba- The input signals are 
inverted when they appear at the output. 

When OE is low and DIR is high, the data ports A will be¬ 
come input terminals and the data ports B will become out¬ 
put terminals. When Sab goes low, the inverted signal A, 
which was stored in flip flop (A) as Qa when Sab was high, 
appears at B. When SAB is held low and when clock input 
CKab changes from low to high, the signal present at A is 
stored in flip flop (A). When Sab is held high and when 
CKab changes from low to high, the signal present at A is 
inverted and stored in flip flop (A). At the same time, the 
inverted signal Qa which was stored in flip flop (A) , 
appears at B. 

When OE and DIR are both low, the I/O direction is re¬ 
versed: B will become input terminals and A will become 
output terminals. When Sba goes low, and the inverted sig¬ 
nal B, which'was stored in flip flop (B) as Qb when Sba was 
high, appears at A. When Sba is held low and clock input 
CKba changes from low to high, the signal present at B is 
stored in flip flop (B). 

When Sba is held high and CKba changes from low to high, 
the signal present at B is stored in flip flop (B).At the same 
time, the inverted signal Qb which was stored in flip flop 
(B), appears at A. 

When OE is high, both A and B will become high impe- 


PIN CONFIGURATION (TOP VIEW) 


CLOCK INPUT 


source select 
INPUT 


— 

-CK^b . 
CKba 

[direction input DIB -► 1_3_ 

— 

DIR 

Sba 


AO **[7 

— 

AO 

OE 



— 

A1 

BO 



— 

A2 

B1 


A3 — [T 
A4**|T 

— 

A3 

B2 

DATA PORTS 

— 

A4 

B3 


A5--^ 

— 

AS 

B4 



— 

A6 

BS 



— 

A7 

B7B6 

GND [12 



1 





24] Vcc 

2^ «- CKba CLOCK INPUT 

ool ^ c SOURCE SELECT 
^•^Sba input 

output-enable 

ill INPUT 

^♦*80 

jU—bi 
]!]■«■ 82 

Is]—85 

j3—B6 

T3]—87 


24P4D 

Outline 24P2 
24P2V 


dance state and they will be separated. When CKab 
changes from low to high, the signal present at A is stored 
in flip flop (a). When CKba changes from low to high, the 
signal present at B is stored in flip flop (B). 
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MITSUBISHI HIGH SPEED CMOS 

M74HC648P/FP/DWP 

OCTAL 3-STATE INVERTING BUS TRANSCEIVER AND D-TYPE FLIP-FLOP 


FUNCTION TABLE (Note 1) 



Flip Flop 

Operational description 

Qa 

! Qb j 

E9 

mm 

The output of data ports A and B are disabled. 




Qb° 


2) When Sab is high, the output of flip flop (A) appears at data port B. 




3) When Sab Is low, the data port A appears at data port B and is 

stored In flip flop (A) at the rising edge of CKab. 



m 

Qb° 

4) When Sab is high, the data port A is stored in flip flop (A) at the ris¬ 
ing edge of CKab. and the output of flip flop (A) appears at data port 

B. 

m 

Qb° 

m 

Qb° 

The output of data port A is enabled. (Note 3) 

1) When Sba is low, the data port B appears at data port A. The state 
of flip flop (B) is unchanged. 


Qb° 


Qb° 

2) When Sba is high, the output of flip flop (B) appears at data port A. 


©8° 

3) When Sba is low, the data port B appears at data port A and is 
stored in flip flop (B) at the rising edge of CKab- 


Qb*^ 

Qa° 

Qb° 

4) When Sba is high, the data port B is stored in flip flop (B) and the 
output of flip flop (B) appears at data pout A. 

Qa® 

Qb° 


Note 1 : X ; Irrelevant 

t : Change from low to high 

Qa°i Qb° • Output state of flip flops before the rising edge of CKab and CKba- 
I : Input terminal of data port 

O : Output terminal data port 

* : As CKab and CKba are not selected by the I/O direction signal, data from data ports A and B can be stored in the corresponding 

flip flops at the rising edge of CKab or CKba- 
Note 2 : The outnput at dat^ort B is given by; 

B=(A-Sab) + (Qa-Sab) 

Note 3 : The output at data port B is given by: 

A=(B-Sba) + (Qb-Sba) 

































MITSUBISHI HIGH SPEED CMOS 

M74HC648P/FP/DWP 

OCTAL 3-STATE INVERTING BUS TRANSCEIVER AND D-TYPE FLIP-FLOP 



ABSOLUTE MAXIMUM RATINGS da = —40—t-SS'C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Vcc 

Supply voltage 


-0. 5—1-7. 0 


Input voltage 


Vo Output voltage 

liK Input protection diode current 

loK Output parasitic diode current 


Output current per output pin 






Tstg I Storage temperature range 


Note 4 : M74HC648FP, Ta = -40~+80°C and Tg = 80~85"C are derated at -7mW/"C. 

M74HC648DWP, Tg = —40~+80”C and Tg = 80~85'’C are derated at —7mW/°C. 



-65—1-150 


RECOMMENDED OPERATING CONDITIONS da = -40~+85c) 
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MITSUBISHI HIGH SPEED CMOS 


IVI74HC648P/FP/DWP 

OCTAL 3.STATE INVERTING BUS TRANSCEIVER AND D-TYPE FLIP-FLOP 


ELECTRICAL CHARACTERISTICS 







Limits 


Symbol 

Parameter 

Test conditions 


25t 

-40~ 

-|-85"C 

Unit 





Vcc{V) 

Min 

Typ 

Max 

Min 

Max 






2.0 

1.5 



1.5 



V,H 

High-level Input voltage 

Vo = 0.1V, Vcc 

-0. IV 

4.5 

3.15 



3.15 


V 

1 lo 1 = 20a( A 


6.0 

4.2 



4.2 









2.0 



0.5 


0.5 


V,u 

Low-level input voltage 

Vo = 0.1V, Vcc 

-0.1V 

4.5 



1.35 


1.35 

V 

1 lol = 20/:/A 


6.0 



1.8 


1.8 







loH ~ —20/iA 

2.0 

1.9 



1.9 






loH = —20//A 

4.5 

4.4 



4.4 



VoH 

High-level output voltage 

< 

< 

< 

loH — ~20//A 

6.0 

5.9 



5.9 


V 




loH = ~6.0mA 

4.5 

4.18 



4.13 






loH ~ 7.8niA 

6.0 

5. 68 



5. 63 






loL “ 20 juA 

2.0 



0.1 


0.1 





loL = 20/rA 

4.5 



0.1 


0.1 


VoL 

Low-level output voltage 

V| = V|H, V|L 

loL = 20//A 

6.0 



0.1 


0.1 

V 




loL = 6.0mA 

4.5 



0.26 


0. 33 





loL = 7.8mA 

6.0 



0 . 26 


0. 33 


1|H 

High-level Input current 

> 

> 

6.0 



0.1 


1.0 


IlL 

Low-level Input current 

II 

0 

< 

6.0 



-0.1 


-1.0 


loZH 

Off-state high-level output current 

V| — V|H, ViL, Vo — Vcc 

6.0 



0.5 


5.0 

aA 

loZL 

Off-state low-level output current 

V, = V,H, V,L, Vo = GND 

6.0 



-0.5 


—5.0 


Icc 

Quiescent supply current 

V| = Voc, GND, 

lo = 0//A 

6.0 



4.0 


40.0 

^A 


SWITCHING CHARACTERISTICS (Vcc = sv. la = 250 


Parameter 

Test conditions 

Maximum clock frequency 

CL = 50pF(Note6) 


Low-level to high-level and high-level to low-level 
output transition time 

Low-level to high-level and high-level to low-level 
output propagation time (A — B, B — A) 
Low-level to high-level and high-level to low-level 
output propagation time (CKab ~ B, CKba ~ A) 


Cl = 50pF (Note 6) 


Low-level to high-level and high-level to low-level 
output propagation time (Sab “ B, Sba — A) 


Output disabie time from low-level and high-level 
(DIR-A, B) 

CL = 5pF(Note6) 

Output enable time to low-level and high-level 
(DIR-A, B) 

CL = 50pF(Note6) 

Output disable time from low-level and high-level 
(^-A, B) 

CL=5pF(Note6) 

Output enable time to low-level and high-level 
(OE - A, B) 

CL = 50pF(Note6) 
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MITSUBISHI HIGH SPEED CMOS 

M74HC648P/FP/DWP 

OCTAL 3-STATE INVERTING BUS TRANSCEIVER AND D-TYPE FLIP-FLOP 


SWITCHING CHARACTERISTICS (Vcc = 2 ~ 6 v. Ta = -40~+85C) 





M^imum clock frequency 


Low-level to high-level and 
high-level to low-level 
output transition time 




Low-level to high-level and 
high-level to low-level 
output propagation time 
(A-B, B-A) 



Low-level to high-level and 
high-level to low-level 
output propagation time 
(CKab-B, CKba-A) 


Output disable time from 
Ibw-level and high-level 
(DIR-A, B) 


Test conditions 


CL = 50pF(Note6) 


Low-level to high-level and 
high-level to low-level 
output propagation time 

CL = 50pF(Note6) 

(Sab ~ B, Sba ~ A) 

Cl= 150pF (Notes) 



Cl = 50pF ( Note 6) 
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MITSUBISHI HIGH SPEED CMOS 

M74HC648P/FP/DWP 

OCTAL 3-STATE INVERTING BUS TRANSCEIVER AND D-TYPE FLIP-FLOP 


SWITCHING CHARACTERISTICS ( Vcc = 2 ~ 6 v. Ta = -4o~+85c) 



Power dissipation capacitance (Notes) 


CpD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions, (per flip flop) 
The power dissipation during operation under no-load conditions is calculated using the following formula: 

Pq = CpD ' Vcc^ ' fi"t"lcc ’ Vcc 
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MITSUBISHI HIGH SPEED CMOS 

M74HC648P/FP/DWP 

OCTAL S-STATE INVERTING BUS TRANSCEIVER AND D-TYPE FLIP-FLOP 


Note 6 : Test Circuit 


'NPUT Vcc output Vdd 



Parameter 

SW1 

SW2 

^tlhj Ithl 
tpLHj tpHL 

Open 

Open 

tpLZ 

Closed 

Open 

tpHZ 

Open 

Closed 

tpZL 



tpZH 




(1) The puise generator (PG) has the foiiowing 
characteristics (10%~9b%): tr = 6ns, tf = 6ns 

(2) The capacitance Cl inciudes stray wiring 
capacitance and the probe input capacitance. 


TIMING DIAGRAM 



Vcc 

GND 


VoH 


VoL 




Vcc 

GND 


VoL 


Vqh 


\ 


Vcc 


GND 


Qa, Qb ( FLiP FLOP OUTPUT ) 


\ 



Vcc 


GND 


VoH 


VoL 
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MITSUBISHI HIGH SPEED CMOS 

M74HC669P/FP/DP 

PRESETTABLE 4-BIT BINARY UP/DOWN COUNTER 


DESCRIPTION 

The M74HC669 is a semiconductor integrated circuit con¬ 
sisting of a 4-bit binary synchronous counter with up/down 
control and synchronous preset inputs. 

FEATURES 

• Up/down control and synchronous preset inputs 

• Enable input and ripple-carry output allow cascade con¬ 
nection 

• High-speed: 45 MHz clock frequency typ. 

(Cl=15pF, Vcc=5V) 

• Low power dissipation: 20//W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. min (Vcc=4.5V, 6V) 

• Capable of driving 10 74LSTTL loads 

• Wide operating voltage range: \/cc=2~6V 

• Wide operating temperature range: Ta=—40—|-85°C 


PIN CONFIGURATION (TOP VIEW) 


APPLICATION 

General purpose, for use in 
equipment. 


industrial and consumer digital 



FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC699 to 
maintain the low power dissipation and high noise margin of 
the standard CMOS logic 4000B series while giving high¬ 
speed performance equivalent to the 74LS699. 

The preset function, up/down control and enable function 
operate in synchronous with the rising edge of the clock. To 
preset the counter to a specific value. Load input LOAD is 
set to low-level and the corresponding data is applied to 
data inputs PO through P3, the new count appears at out¬ 
puts QO throgh 03 in synchronous with the rising edge of 
the next clock input at CK. 

Up/down control is possible when LOAD is high-level and 
count enable inputs Ep and Ej are both low-level. The 
count increases when control input U/D is high-level, and 


FUNCTION TABLE (Note 1) 


Inputs 


UP/DOWN 

I CONTROL INPUT U/D ■ 


CLOCK INPUT CK- 


COUNT — 

ENABLE INPUT Ep ■ 



RIPPLE CARRY 
OUTPUT 


COUNT I 

ENABLE INPUT I 


• LOAD LOAD INPUT 


16P4 

Outline 16P2N 
16P2P 


decreases when U/D is low-level. 

The ripple carry output RCO will become low when the 
count reaches 15(11112) going up orO (OOOO 2 ) going down. 
Ep, Et and RCO are used in cascade connections of the 
counter in synchronous from when the counter is used as a 
2" counter. 

Counting is inhibited when LOAD Is high-level, and when 
either Ep or Et is high-level. 



Outputs 

Q1 ^ 02 


PI I P2 
Count up 
Count down 

Count spperessed 


t : Change from low to high 

X : Irrele vant _ _ 

* : RCO is normally high, but when Et is low, the count is increasing, and QO, Q1, Q2 and Q3 are high, then RCO will become low. It also 

_will become low when the_cour|Hs decreasing and QO, Q1. Q2 and Q3 are low. 

RCO =QO • ^ ^ M • (y^) • ^ 

RCO=QO • Q1 • Q2 • Q3 • (U/D) • Ey 


H 

L 

L 


H 

L 

L 


H 

H 

X 


H 

X 

H 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC669P/FP/DP 


PRESETTABLE 4-BIT BINARY UP/DOWN COUNTER 
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MITSUBISHI HIGH SPEED CMOS 

M74HC670P/FP/DP 


4-BY-4 REGISTER FILE WITH 3-STATE OUTPUTS 


DESCRIPTION 

The M74HC670 is a semiconductor integrated circuit con¬ 
sisting of a 4-word by 4-bit register file with 3-state outputs. 

FEATURES 

• Independent inputs for read and write addresses allow 
simultaneous reading and writing. 

• Read-enable and output-control inputs 

• High-speed: 21 ns typ. (Cl=15pF, Vcc=5V) 

• Low power dissipation: 20//W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. niin (Vcc=4.5\/, 6\/) 

• Capable of driving 10 74LSTTL loads 

• Wide operating voltage range: \/cc=2~6V 

• Wide operating temperature range: Ta——40—1-85°C 

• 3-state outputs 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC670 to 
maintain the low power dissipation and high noise margin 
the standard CMOS logic 4000B series while giving high¬ 
speed performance equivalent to the 74LS670. 

The M74HC670 has sixteen flip flops for storage and has 
discrete enable, address and output-enable inputs for both 
reading and writing. One word can be read while another is 
written enabling high-speed data transfer. The use of 3- 
state outputs enables “AND” ties. 

• Writing method 

By selecting a word using write address input WA and WB 
and applying date to the date inputs DO, D1, D2 and D3, 
writing into each bit is performed. 

For writing the write-enable input EW must be held low. 
When EW is high, no date will be written. 

• Reading method 

When a word is selected by read address inputs RA and 
RB, the contents of each bit appear at the outputs QO, 01, 
Q2 and Q3. For reading the output-enable input OE must 
be held low. When OE is high, all outputs will become 
high-impedance state irrespective of other inputs. 


PIN CONFIGURATION (TOP VIEW) 



16P4 

Outline 16P2N 
16P2P 


FUNCTION TABLE (Note 1) 
WRITTING FUNCTION 


Inputs 

Outputs 

Wa 

Wb 


Word 

Ew 

0 

1 

2 

3 

X 

X 

H 

Q° 

Q° 

Q° 

Q° 

L 

L 

L 

II 

O 

QO 

Q° 

Q° 

H 

L 

L 

Q° 

Q=D 

Q° 

o° 

L 

H 

L 

Q° 

Q° 

Q=D 

Q° 

H 

H 


Q° 

Q° 

Q° 

a 

II 

o 


READING FUNCTION 


Inputs 

Outputs 

Ra 

Rb 


QO 

Q1 

Q2 

Q3 

X 

X 

H 

Z 

Z 



L 

L 

L 

WoBo 

W 0 B 1 




L 

L 

WiBo 

W 1 B 1 



L 

H 

L 

WzBo 




H 

H 

L 

W 3 B 0 

W 3 B, 

W 3 B 2 

W 3 B 3 


Note 1:0° : The contents of the word do not change. 

Q=D : The input data is written to the specified word. 
WxBv : Word X bit Y 
X : Irreievant 

Z : High impedance 












MITSUBISHI HIGH SPEED CMOS 

M74HC688P/FP/DWP 

8-BIT EQUALITY COMPARATOR 


DESCRIPTION 

The M74HC688 is a semiconductor integrated circuit con¬ 
sisting of an 8-bit digital comparator with a cascade input. , 

FEATURES 

• High-speed: 28ns typ. (Cl=15pF, Vcc=5\/) 

• Low power dissipation: 20/^W/package, max 
(Vcc=5\/, Ta=25°C,. quiescent state) 

• High noise margin: 30% of Vcc.nnin (Vcc=4.5V, 6V) 

• Capable of driving 10 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40~+85“C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC688 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS688. 

When cascade input C is low and two 8-bit binary A and B 
are applied to comparison inputs A0~A7 and B0~B7, the 
output A=B will become low when A=B and the output will 
become high when A>B or A<B. 

When C is high, A=B will become high irrespective of AO 
~A7 or B0~B7. 
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MITSUBISHI HIGH SPEED CMOS 


IVI74HC688P/FP/DWP 

8-BIT EQUALITY COMPARATOR 


ABSOLUTE MAXIMUM RATINGS (Tg = —40—h85‘C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5 — 1-7. 0 

V 

V, 

Input voltage 


-0. 5~Vcc+0. 5 

V 

Vo 

Output voltage 


—0. 5— Vcc”t"0. 5 

V 

l|K 

Input protection diode current 

Vi < OV 

-20 

mA 

Vi > Vcc 

20 

loK 

Output parasitic diode current 

Vo<oy 

-20 

mA 

Vo ^ Vcc 

20 

lo 

Output current, per output pin 


±25 

mA 

Icc 

Suppiy/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 

Tstg 

Storage temperature range 

_^_ 

-65~+150 

“C 


Note 2 : M74HC688FP, Tg =-40—|-75“C and Tg = 75~80“C are derated at-7mW/°C. 

M74HC688DWP, Tg = —40—l-80°C and Tg = 80~85°C are derated at —7mW/‘'C. 


RECOMMENDED OPERATING CONDITIONS (Tg = -40—t-85“C) 


Symbol 

Parameter 

Limits I 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

2 


6 

V 

V, 

Input voltage 

0 


Vcc 

V 

Vo 

Output voltage 

0 


Vcc 

V 

Toor 

Operating temperature range 

-40 


±85 

”C 

tr. tf 

Input risetime, faiitime 

Vcc = 2. OV 

0 


1000 

ns 

Vcc = 4.5V 

0 


500 

Vcc = 6. OV 

0 


400 


ELECTRICAL CHARACTERISTICS 


Symboi 

Parameter 


Limits 

Unit 

Test conditions 


25-C 

-40~+85'C 


Vcc(V) 

Min 

Typ 

Max 

Min 

Max 

V,H 

High-level input voltage 

Vo = 0.1V, Vcc-0. IV 
llol =20yuA 

2.0 

4.5 

6.0 

1.5 

3.15 

4.2 



1.5 

3.15 

4.2 


V 

V,L 

Low-level input voitage 

Vo = 0.1V, Vcc-0. IV 
llol =20//A 

2.0 

4.5 

6.0 



0.5 

1.35 

1.8 


0.5 

1.35 

1.8 

V 

VoH 

High-ievei output voltage 

Vi = V|„, ViL 

loH = —20a/A 
loH = —20/iA 

loH —20/iA 

2.0 

4.5 

6.0 

1.9 

4.4 

5.9 



1.9 

4.4 

5.9 


V 

loH = —4.0mA 
loA = —5.2mA 

4.5 

6. 0, 

4.18 

5. 68 



4.13 

5. 63 


VoL 

Low-level output voltage 

< 

II 

< 

< 

loL = 2 O/ 4 A 

loL = 20//A 
loL — 20//A 

2.0 

4.5 

6.0 



pop 


P p p 

V 

loL = 4.0mA 

loL == 5.2mA 

4.5 

6.0 



0.26 

0.26 


0. 33 

0. 33 

l,H 

High-level input current 

> 

CD 

II 

> 

6.0 



0.1 


1.0 

aA 

IlL 

Low-level input current 

< 

II 

O 

< 

6.0 



-0.1 


-1.0 

Icc 

Quiescent supply current 

Vi = Vcc, GND, Io = 0//A 

6.0 



4.0 


40.0 

aA 
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MITSUBISHI HIGH SPEED CMOS 

M74HC688P/FP/DWP 

8-BIT EQUALITY COMPARATOR 


SWITCHING CHARACTERISTICS (Vcc = 5v.Ta=25c) 


Symbol 

Parameter 

— 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

4tlh 

Low-level to high-level and high-level to low-level 

output transition time 

Cl= 15pF (Note4) 



10 

ns 

♦thl 



10 

tpLH 

Low-level to high-level and high-level to low-level 
output propagation time (A, B — A=B) 



38 

ns 

tpHL 



38 

tpLH 

Low-level to high-level and high-level to low-level 
output propagation time (C — A=B) 



22 


tpHL 



22 


SWITCHING CHARACTERISTICS (Vcc = 2 ~6v. Ta = -4o~+85c) 





Limits 

mi 

Symbol 

Parameter 



251C 


-I-851C 





Voc(V) 

Min 

Typ 

Max 

mQM 


m 




2.0 



75 


95 

■■ 

Itlh 

Low-level to high-level and 


4.5 



15 


19 



high-level to low-level 


6.0 



13 


16 

■ 



2.0 




I^BB 

95 

Ithl 

output transition time 


4.5 





19 

■ 




6.0 





16 

■1 




2.0 







tpLH 

Low-level to high-level and 


4.5 








high-level to low-level 

Cl = 50pF (Note 4) 

6.0 








output propagation time 

2.0 






tpHL 

(A, B-A^) 


4.5 










6.0 










2.0 





151 


IPLH 

Low-level to high-level and 


4.5 





30 



high-level to low-level 


6.0 





26 

ns 


output propagation time 


2.0 





151 

IpHL 

(C-A^) 


4.5 





30 





6.0 





26 


c, 

Input capacitance 





10 


10 

PF 

CpD 

Power dissipation capacitance (Note 3) 




32 




PF 


Note 3 : CpD is the internal capacitance of the 1C calcuiated from operation suppiy current under no-ioad conditions. 
The power dissipated during operation under no-load conditions is calculated using the foiiowing formuia: 
Po = Cpo ' Vcc^ ' fi"t"lcc ' Vcc 


Note 4 ; Test Circuit 


INPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following 
characteristics (10%~90%): t|- = 6ns, tf = 6ns 

(2) The capacitance Cl includes stray wiring 
capacitance and the probe input capacitance. 
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MITSUBISHI HIGH SPEED CMOS 

M74HC688P/FP/DWP 

8-BIT EQUALITY COMPARATOR 

Vcc 

GND 

VOH 

VoL 

Vcc 

GND 

Vqh 

VoL 
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MITSUBISHI HIGH SPEED CMOS 


M74HC4002P/FP/DP 

DUAL 4-INPUT POSITIVE NOR GATE 


DESCRIPTION 

The M74HC4002 is a semiconductor integrated circuit con¬ 
sisting of two 4-input positive-iogic NOR gates, usabie as 
negative-iogic NAND gates. 

FEATURES 

• High-speed: 10ns typ. (Cl=15pF, Vcc=5V) 

• Low power dissipation: S^^W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. min (Vcc=4.5V, OV) 

• Capabie of driving 10 74LSTTL ioads 

• Wide operating voitage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40~+85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC4002 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
I.STTL. 

Buffered outputs Y improve input-to -output transfer charac¬ 
teristics and reduce to a minimum output impedance varia¬ 
tions with respect to input voltage variations. 

When all inputs A, B, C and D are low, the output Y will be¬ 
come high, and when at least one of the inputs is high; the 
output Y will become low. 


FUNCTION TABLE 


Inputs 

Output 

hdh 


Y 

L 

L 

H 

H 

L 

L 

L ' 

H 

L 

H 

H 

L 


N = B-f C-l- D 


PIN CONFIGURATION (TOP VIEW) 



Outline 14P2N 
14P2P 


NC : NO CONNECTION 



ABSOLUTE MAXIMUM RATINGS (Ta = —40—|-85°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5—1-7. 0 

V 

V, 

Input voltage 


-0.5~Vcc+0.5 

V 

Vo 

Output voltage 


-0.5~Vcc+0.5 

V 


Input protection diode current 







Output parasitic diode current 

Vo< OV 

-20 

mA 

Vo > Vcc 

20 

lo 

Output current per output pin 


±25 

mA 

Ice 

Supply/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 

(Note 1) 

500 

mW 

Tstg 

Storage temperature range 


-65—1--150 

°C 


Note 1 : M74HC4002FP, Ta = -40—hOO'C and Ta = 60~85°C are derated at -6mW/'C. 

M74HC4002DP. Ta = -40—|-50°C and Tg = 50~85°C are derated at -SmW/r. 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC4002P/FP/DP 

DUAL 4.INPUT POSITIVE NOR GATE 


RECOMMENDED OPERATING CONDITIONS (Ta = -4o~+85c) 




Limits 




1 Min 

Typ 

Max 


Vcc 

Supply voltage 

2 


6 

V 

V| 

Input voltage 

0 


Vcc 

V 

Vo 

Output voltage 

0 


Vcc 

V 

Topr 

Operating temperature range 

-40 


+85 

°c 


Vcc = 2. OV 

0 


1000 



Input risetime, falltime Vcc = 4.5V 

0 


500 

ns 


Vcc = 6. OV 

0 

i 

1 

400 




ELECTRICAL CHARACTERISTICS 


Symbol 

Parameter 

Test conditions 



25°C 

Limits 

-40~ 

+85°C 

Unit 





Vcc(V) 

Min 

Typ 

Max 

Min 

Max 


V,H 

High-level input voltage 

Vo = 0.1V 
llol =20//A 

2.0 

4.5 

6.0 

1.5 

3.15 

4.2 



1.5 

3.15 

4.2 


V 

V,L 

Low-level input voltage 

Vo = 0.1V, Vcc- 
1 lo 1 = 20//A 

-o.iv 

2.0 

4.5 

6.0 



0.5 

1.35 

1.8 


0.5 

1.35 

1.8 

V 

VoH 

High-level output voltage 

< 

j| 

< 

■ 

loH = —20//A 
loH = —20/iA 

loH = —20/<A 

2.0 

4.5 

6.0 

1.9 

4.4 

5.9 



1.9 

4.4 

5.9 


V 




loH = “■4.0mA 
loH = “5- 2mA 

4.5 

6.0 

4.18 

5.68 



4.13 

5.63 




Low-level output voltage 

V| = V|H, V,L 

loL = 20/rA 
Iql — 20/iA 
loL = 20//A 
loL = 4.0mA 
loL = 5.2mA 

High-level input current 

> 

II 1 
> 

Low-level input current 

< 

II 

< 

Quiescent supply current 

Vi = Vcc, GND, 

lo = O^A 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC4002P/FP/DP 

DUAL 4-INPUT POSITIVE NOR GATE 


SWITCHING CHARACTERISTICS (Vcc = 5v,Ta = 25X:) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

truH 

Low-level to high-level and high-level to low-level 

output transition time 

Cl= 15pF(Note3) 



10 

B91 

^THL 



10 

IQIIII 

tpLH 

Low-level to high-level and high-level to low-level' 
output propagation time 



20 


fpHL 




ns 


SWITCHING CHARACTERISTICS ( Vcc = 2~6v. Ta = - 4 o~+ 85 c) 




-^- 

Limits 


Symbol 

Parameter 

Test conditions 


25“C 

-40~ 

-|-85°C 





Vcc(V) 



Max 

Mln 

Max 






■■■ 






Itlh 

Low-level to high-level and 










high-level to low-level 



nn 



m 






■■■ 

■m 


■■■ 



Ithl 

output transition time 











Cl = 50pF (Note 3) 



m 


m 








■^1 

■n 



fpLH 

Low-level to high-level and 










high-level to low-level 



in 

m 


m 





■Qni 







tpHL 

output propagation time 













i[n 

m 





c, 

Input capacitance 





10 


10 

PF 

CpD 

Power disipatlon capacitance (Note 2) 




31 




PF 


Note 2 : Cpo is the internal capacitance of the 1C calculated from the operation supply current under no-load conditions, (per gate) 
The power dissipated during operation under no-load conditions is calculated using the following formula; 

Po = CpD • Vcc* * fi"Mcc * Vcc 


Note 3 Test Circuit 


input Vcc OUTPUT 



(1) The pulse generator (PG) has the following 
characteristics (10%~90%): tr = 6ns, tf = 6ns 

(2) The capacitance Cl includes stray wiring' 
capacitance and the probe input capacitance. 


TIMING DIAGRAM 
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MITSUBISHI HIGH SPEED CMOS 



M74HC4017P/FP/DP 

DECADE COUNTER/DIVIDER 


DESCRIPTION 

The M74HC4017 is a semiconductor integrated circuit con¬ 
sisting of a decimal counter with direct reset input and de¬ 
code output. 

FEATURES 

• High-speed: (clock frequency)40MHz typ. 

(Cl=15pF, Vcc=5V) 

• Low power dissipation: 20//W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. min (Vcc=4.5V, 6V) 

• Capable of driving 10 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=— 40— (-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC4017 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS4017. 

The M74HC4017 is a decade Johnson counter with de¬ 
coded outputs, in which only one output is high at any time, 
the other outputs remaining at low. 

When clock enable input CKe and direct reset input Ro are 
both held low, a pulse is applied to clock input CK, one 
output of QO through Q9 which corresponds to the number 
of counting pulses will become high. Counting takes place 
when CK changes from low-level to high-level. 


PIN CONFIGURATION (TOP VIEW) 


Q6<^|T 




Vcc 



I 



Q1 *-[T 

— 

Q1°®Ro 

— 

♦- R- DIRECT RESET 
° INPUT 


i 

o 

O 

— 

QO CK< 

— 

*- CK CLOCK INPUT 

OUTPUTS 

Q2— [T 

— 

Q2 CKe< 

- 

CLOCK 

_I£J UKe enable INPUT 


Q6«-|T 

— 

06 CO 

— 
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— 

Q7 Q9 
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— 

o 

00 

O 

CO 

O 

— 

-* Q4 OUTPUTS 
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Id 

i 
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00 





16P4 

Outline 16P2N 
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When Rd is held low and CK is high, a ciock pulse is ap- 
piied to CKe, one output of QO through Q9 which corres¬ 
ponds to number of counting puises will become high. 
Counting take place when CKe changes from high-level to 
low-level. 

When Rd is high, QO and carry-output CO both will become 
high, and Q1 through Q9 will become low, irrespective of 
other inputs. 

When QO through Q4 are high, CO will become high, and 
when Q5 through Q9 are high, CO will become low, provid¬ 
ing an output wavefrom with a 50% duty cycie. 


LOGIC DIAGRAM _ OUTPUTS 


Q5 Q1 Q7 Q3 Q9 Vcc 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC4017P/FP/DP 

DECADE COUNTER/DIVIDER 


FUNCTION TABLE (Note D 


Inputs 

High-level output pin 

CK 

CKe 

Rd 

X 

X 

H 

QO 

X 

H 

L 

Qn 

L 

X 

L 

t 

L 

L 

Qn +1 (Counter operation) 

t 

H 

L 

Qn 

i 

X 

L 

X 

t 

L 

L 

i 

L 

H 


L 

Qn +1 (Counter operation) 


Note 1 : X : Irrelevant 

t : Change from low to high 
i : Change from high to low 

Qn : Indicates output pin which is high before the input con¬ 
dition is set. 

n : 0 through 9, but when n is 9, Qn-|-1 becomes QO. 


OPERATIONAL TIMING DIAGRAM 



ABSOLUTE MAXIMUM RATINGS (Ta = —40—|-85”C, unless otherwise noted) 



Note 2 : M74HC4017FP, Ta = -40—|-70”C and Tg = 70~85°C are derated at -6mW/C. 

M74HC4017DP, Tg = -40—|-50°C and Tg = 50~85”C are derated at -SmW/t. 
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MITSUBISHI HIGH SPEED CMOS 


IVI74HC4017P/FP/DP 


DECADE COUNTER/DIVIDER 


RECOMMENDED OPERATING CONDITIONS (Ta = -40~+85c) 



oymbol 


1 Limits 




Min 

Typ 

Max 


Vcc 

Supply voltage 

2 


6 

V 

V| 

Input voltage 

0 


Vcc 

V 

Vo 

Output voltage 

0 


Vcc 

V 

Topr 

Operating temperature range 

—40 


+85 

”C 


Vcc = 2. OV 

0 


1000 


Vi tf 

Input risetime, falltime Vcc = 4.5V 

0 


500 

ns 


Vcc = 6. OV 

0 


400 




ELECTRICAL CHARACTERISTICS 


Symbol 

Parameter 

Test conditions 

-1 

! 


25’C 

Limits 

-40~ 

-I-85C 

Unit 





Vcc(V) 

Min 

Typ 

1 Max 

Min 

Max 


V,H 

i 

1 

High-level input voltage 

Vo = 0.1V, Vcc- 
1 lo 1 = 20/.A 

-0. IV 

2.0 

4.5 

6.0 

1.5 

3.15 

4.2 



1.5 

3. 15 

4.2 


V 

Viu 

Low-level Input voltage 

Vo = 0. IV, Vcc- 
Hoi =2Qf^^ 

-0. IV 

2.0 

4.5 

6.0 



0.5 

1.35 

1.8 


0.5 

1.35 

1.8 

V 

VoH 

High-level output voltage 

V|=V,H, ViL 

loH = —20/iA 
loH “ —20//A 
loH ~ “20//A 

2.0 

4.5 

6.0 

1.9 

4.4 

5.9 



1.9 

4.4 

5.9 


V 




loH “ 4,0mA 

loH = —5.2mA 

4.5 

6.0 

4.18 

5.68 


i 

4,13 

5.63 





Low-level output voltage 

V| = V|H, V,L 

loL — 20//A 
loL = 20//A 

loL = 20//A 
Iql = 4.0mA 
loL = 5.2mA 

High-level input current 

Vi = 6V 

Low-level Input current 

V| = 0V 

Quiescent supply current 

Vi = Vcc, GND, 

lo = 0//A 



SWITCHING CHARACTERISTICS (Vcc = 5v, la = 25c) 


Maximum clock frequency 

Low-level to high-level and high-level to low-level 

output transition time 

Low-level to high-level and high-level to low-level 
output propagation time (CK — Q) 

Low-level to high-level and high-level to low-level 
output propagation time (CK — CO) 

Low-level to high-level and high-level to low-level 
output propagation time (Rd — Q) 

Low-level to high-level output propagation time 

(Rp-CO) __ 

Low-level to high-level and high-level to low-level 
output propagation time (CKe — Q) 

Low-level to high-level and high-level to low-level 
output propagation time (CKe — CO) 


Test conditions 


CL = 15pF(Note4) 


Limits 


Min 

Typ 

Max 


30 



MHz 



10 

ns 



10 

ns 



40 

ns 



40 

ns 



40 

ns 



40 

ns 



40 

ns 



,40 

ns 



40 

ns 



44 

ns 



44 

ns 



44 

ns 



44 

ns 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC4017P/FP/DP 

DECADE COUNTER/DIVIDER 


SWITCHING CHARACTERISTICS (Vcc = 2~6v.Ta = -40~+85c) 


_ 251c _ -40~+85r Unit 

Vcc(V) Min I Typ I Max Min I Max 





Note 3 : CpD is the internai capacitance of the 1C caiculated from operation suppiy current under no-ioad conditions. 

The power dissipation during operation under no-ioad conditions is caicuiated using the foiiowihg formula: 
Pd = CpD * Vcc^ • fi+icc ‘ Vcc 













































MITSUBISHI HIGH SPEED CMOS 


M74HC4017P/FP/DP 

DECADE COUNTER/DIVIDER 


TIMING REQUIREMENTS ( Voc = 2~6v Ta = - 4 o~+ 85 c) 



Parameter 


Limits 


Test conditions 


2510 

-40~+85'C 









CK, CKe, Rd pulse width 


2.0 

4.5 

6.0 

80 

16 

14 







CKe setup time with 
respect to CK 

■JjH 




H 

■ 

ns 


CK setup time with 
respect to CKe 

H9 




m 

■ 

ns 

th 

CKe hold time with 

respect to CK 

2.0 

4.5 

6.0 





■ 


th 

CK hold time with 

respect to CKe 

2.0 

4.5 

6.0 

H 



63 

13 

11 


ns 

tree 

Rd recovery time with 

respect to CK 

2.0 

4.5 

6.0 

H 





ns 

tree 

Rd recovery time with 

respect to CKe 

2.0 

4.5 

6.0 

100 

20 

17 




■ 



Note 4 : Test Circuit 


INPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following 
characteristics (10%~90%): tj- = 6ns, tf = 6ns 

(2) The capacitance Cl includes stray wiring 
capacitance and the probe input capacitance. 


TIMING DIAGRAM 
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MITSUBISHI HIGH SPEED CMOS 

M74HC4017P/FP/DP 


DECADE COUNTER/DIVIDER 
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MITSUBISHI HIGH SPEED CMOS 

M74HC4020P/ FP/ DP 


14-STAGE BINARY RIPPLE COUNTER 


DESCRIPTION 

The M74HC4020 is a semiconductor integrated circuit con¬ 
sisting of an asynchronous 14-stage binary counter with a 
direct reset input. 

FEATURES 

• High-speed: (clock-frequency) 40MHz typ. 

(Cl=15pF, Vcc=5V) 

• Low power dissipation: 20/iW/package, max 
(Vcc=5V. Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. min (Vcc=4.5\/, 6V) 

• Capable of driving 10 74LSTTL loads 

• Wide operating voltage range: \/cc=2~6V 

• Wide operating temperature range: Ta=—40—|-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC4020 to 
maintain the low power dissipation and high noise margin 



and all outputs Q1 and Q4~Q14will become low irrespec¬ 
tive of CK. 


characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to LSTTL 
The M74HC4020 contains a 14-stage master-slave flip-flop 
with independent outputs Q1 and Q4~Q14at each flip-flop. 
When operated as a counter, the direct reset input Rq 
should be held low and a clock pulse applied at clock input 

Counting takes place when CK changes from high-level to 
low-level. When Rq is set high, all flip-flops will be cleared 


FUNCTION TABLE (Note 1) 



Note 1 : X : Irrelevant 

1 : Change from low to high level 
i : Change from high to low level 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC4020P/FP/DP 

14-STAGE BINARY RIPPLE COUNTER 


ABSOLUTE MAXIMUM RATINGS (Ta = —40~+85”'C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5—1-7. 0 

V 

V| 

Input voltage 


—0. 5—Vcc+0. 5 

V 

Vo 

Output voltage 


—0. 5—Vcc+0. 5 

V 


Input protection diode current 

V|<0V 

-20 


V, > Vcc 

20 


Output parasitic diode current 

Vo<0V 

-20 

mA 

Vo > Vcc 

20 

lo 

Output current per output pin 


±25 

mA 

Ice 

Supply/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 


Storage temperature range 


-65—1-150 

°C 


Note 2 : M74HC4020FP, Ta = -40—h70°C and Ta = 70~85°C are derated at -6mW/“C. 

M74HC4020DP, Ta = —40—|-50”C and Ta = 50~85°C are derated at —5mW/°C. 


RECOMMENDED OPERATING CONDITIONS (Ta= -40~+85“C) 



Parameter 

Limits 


Min 

Typ 


Vcc 

Supply voltage 

2 


6 

V 

V, 

Input voltage 

0 


Vcc 

V 

Vo 

Output voltage 

0 


Vcc 

V 

fopr 

Operating temperature range 

-40 


±85 

“C 

m 

Input rIsetIme, falltime 

Vcc = 2.0V 

0 




Vcc = 4.5V 

0 



Vcc = 6.0V 

0 


HI 


ELECTRICAL CHARACTERISTICS 




I 



Limits 


Symbol 

Parameter 

Test conditions 


25'C 

1 

O 

1 

+85'C 

Unit 





Vcc(V) 

Min 

Typ 

Max 

Min 

Max 






2.0 

1.5 



1.5 





Vo = 0. IV, Vcc- 

-0.1V 


3.15 



3.15 



V,H 

High-level Input voltage 

llol =20 /i/A 


4.5 




V 




6.0 

4.2 



4.2 







2.0 



0.5 


0.5 


V,L 

Low-level input voltage 

Vo = 0. IV, Vcc 

-0.1V 

4.5 



1.35 


1.35 

V 

1 lo 1 = 20yuA 


6.0 



1.8 


1.8 







Iqh “ ~20//A 

2.0 

1.9 



1.9 






loH = —20yuA 

4.5 

4.4 



4.4 



VoH 

High-level output voltage 

V| = V|H, ViL 

Iqh “ 20^A 

6.0 

5.9 



5.9 


V 




loH= —4.0mA 

4.5 

4.18 



4.13 






loH = —5.2mA 

6.0 

5. 68 



5. 63 






loL “ 20//A 

2.0 



0.1 


0.1 





loL = 20 juA 

4.5 



0.1 


0.1 


VoL 

Low-level output voltage 

V| = V,H, ViL 

loL = 20juA 

6.0 



0.1 


0.1 

V 




loL = 4. OmA 

4.5 



0. 26 


0. 33 





loL = 6.2mA 

6.0 



0. 26 


0. 33 


IlH 

High-level input current 

V| = 6V 

6.0 



0.1 


1.0 

aA 

IlL 

Low-level input current 

V| = 0V 

6.0 



-0.1 


-1.0 


Ice 

Quiescent supply current 

Vi = Vcc, GND, 

lo = 0//A 

6.0 



4.0 


40.0 

fx/K 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC4020P/FP/DP 

14-STAGE BINARY RIPPLE COUNTER 


SWITCHING CHARACTERISTICS (Vcc = 5v, Ta = 251 c) 



Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 


Maximum ciock frequency 

Cl= 15pF(Note4) 

30 



MHz 

txLH 

Low-ievei to high-levei and high-ievei to iow-ievel 

output transition time 



10 

ns 

Ithl 



10 

ns 

tpLH 

Low-ievei to high-ievei and high-ievei to low-level 
output propagation time (CK — Q1) 



35 

ns 

tpHL 




HESli 

tpHL 

High-ievei to iow-levei output propagation time 
(Rd-Q1, Q4~Q14) 


■ 

0 

IHI 


SWITCHING CHARACTERISTICS (Vcc = 2 ~ 6 v. Ta = -40~+85ic) 


Symboi 

Parameter 

Test conditions 





Vcc(V) 




2.0 

Imax 

Maximum ciock frequency 


4.5 




6.0 




2.0 

txLH 

Low-level to high-level and 


4.5 




6.0 




2.0 

Ithl 

output transition time 


4.5 




6.0 




2,0 

tpLH 

Low-ievei to high-ievei and 


4.5 


high-ievei to iow-level 


6.0 


output propagation time 


2.0 

IpML 

(CK-Q1) 


4.5 




6.0 


High-ievei to low-level 


2.0 

fpHL 

output propagation time 


4.5 


(Rd-Q1, Q4~Q14) 


6.0 

c, 

Input capacitance 




Power dissipation capacitance (Note 3 ) 


CpD is the internai capacitance of the 1C caicuiated from operation supply current under no-load conditions. 
The power dissipated during operation under no-load conditions is calculated using the foiiowing formuia; 
Pd = CpD • Vcc^ ■ li+lcc ' Vcc 























MITSUBISHI HIGH SPEED CMOS 

IVI74HC4020P/FP/D P 


14-STAGE BINARY RIPPLE COUNTER 
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MITSUBISHI HIGH SPEED CMOS 



M74HC4022P/FP/DP 

OCTAL COUNTER/DIVIDER 


DESCRIPTION 

The M74HC4022 is a semiconductor integrated circuit con¬ 
sisting of an octal counter with reset input and decode 
output. 

FEATURES 

• High-speed: (clock frequency)40MHz typ. 

(Cl=15pF. Vcc=5V) 

• Low power dissipation: 20/.<W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc> min (Vcc=4.5V, 6V) 

• Capable of driving 10 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40—l-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC4022 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS4022. 

The M74HC4022 is an octal Johnson counter with a deco- 
dered outputs, in which only one output in high at any time, 
the other outputs remaining at low. 

When clock enable input CKe and direct reset input Rd are 
both held low, a clock pulse is applied to clock input CK, 
one output of QO through Q7 which corresponds to the num¬ 
ber of counting pulses will become high. Counting takes 
place when CK changes from low-level to high-level. 


PIN CONFIGURATION (TOP VIEW) 


Q1 «-|T 




m Vcc 




1 





— 

Rd 

— 


DIRECT RESET 
INPUT 

OUTPUTS 


— 

Q2 CK< 

— 


CLOCK INPUT 


Q5>^|^ 

— 

Q5 CKe< 



CLOCK 

ENABLE INPUT 




Q6 CO 

— 


CARRY OUTPUT 

OUTPUT 

8 

RFL 

1 

Q4 

Q3 Q7 



OUTPUTS 

GND [T 







16P4 

Outline 16P2N 

1 6P2P NO : NO CONNECTION 


When Rd is held low and CK is high, a clock pulse is ap¬ 
plied to CKe, one output of QO though Q7 which corres¬ 
ponds to the number of counting pulses will become high. 
Counting takes place when CKe changes from high-level to 
low-level. 

When Rd is high, QO and carry-output CO will become high, 
and Q1 through Q7 will become low, irrespective of other 
inputs. 

When QO through Q3 are high, CO will become high, and 
when Q4 through Q7 are high, CO will become low, provid¬ 
ing an output wavefrom with a 50% duty cycle. 


LOGIC DIAGRAM 


OUTPUTS 

Q4 Q1 Q6 Q3 Vcc 



CARRY 

OUTPUT 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC4022P/FP/DP 

OCTAL COUNTER/DIVIDER 


FUNCTION TABLE (Note 1) 


Inputs 

High-level output pin 

CK 

CKe 

Rd 

X 

X 

H 

QO 

X 

H 

L 

Qn 

L 

X 

L 

t 

L 

L 

Qn +1 (Counter operation) 

t 

H 

L 

Qn 

i 

L 

L 

X 

t 

L 

L 

; 

L 

H 


L 

Qn +1 (Counter operation) 


Ncite 1 : X : Irrelevant 

t : Change from low to high 
i : Change from high to low 

Qn : Indicates output pin which is high before the input con¬ 
dition is set. 

n : 0 through 7, but when n is 7, Qn+1 becomes QO. 



ABSOLUTE MAXIMUM RATINGS (Ta = ~40—|-85'C. unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5—1-7. 0 

V 

V, 

Input voltage 


-0. 5~Voc+0. 5 

V 

Vo 

Output voltage 


—0. 5~Vcc-|-0. 5 

V 



Vr< OV 

-20 


l|K 


V, > Vcc 

20 




Vo<0V 

-20 


loK 

(siSitiO oUlltbIkt 

Vo > Vcc 

20 


lo 

Output current per output pin 


±25 

mA 

Ice 

Supply/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 

Tstg 

Storage temperature range 


—65~±150 

°C 


Note 2 : M74HC4022FP, Ta = -40—|-70°C and Ta = 70~85”C are derated at -emW/C. 

M74HC4022DP, Tg = -40~-f50°C and Tg = 50~85°C are derated at -SmtAf/t. 


2-600 
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MITSUBISHI HIGH SPEED CMOS 

M74HC4022P/FP/DP 

OCTAL COUNTER/DIVIDER 


RECOMMENDED OPERATING CONDITIONS (Ta=-4o~+85c) 



ELECTRICAL CHARACTERISTICS 



SWITCHING CHARACTERISTICS (Vcc = sv. Ta = 250 


Maximum clock frequency 

Low-level to high-level and high-level to low-level 

output transition time 

Low-level to high-level and high-level to low-level 
output propagation time (CK — Q) 

Low-level to high-level and high-level to low-level 
output propagation time (CK — Cp) 

Low-level to high-level and high-level to low-level 
output propagation time (Rd — Q) 

Low-level to high-level output propagation time 
(Rp-CO) _ 

Low-level to high-level and high-level to low-level 
output propagation time (CKe — Q) 

Low-level to high-level and high-level to low-level 
output propagation time (CKe — CO) 


Test conditions 


CL=15pF(Note4) 


Limits 

Min 

Typ 

Max 

30 





10 



10 



40 



40 



40 



40 



40 



40 



40 



44 



44 



44 



44 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC4022P/FP/DP 

OCTAL COUNTER/DIVIDER 


SWITCHING CHARACTERISTICS (Vcc = 2 ~ 6 v. Ta = -40~+85r) 


Symbol 

Parameter 

Test conditions 



1 - 


1 Vco(V) 



+85'’C Unit 
Max 



CpD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions. 
The power dissipation during operation under no-load conditions is calculated using the following formula: 
Pd = CpD • Vcc^ ’ fi+lcc ' Vcc 


2-602 











































TIMING REQUIREMENTS (Vcc = 2~6v Ta = -4o~+ 



Parameter 

Test condition 


CK, CKe, Rd pulse width 



CKe setup time with 
respect to CK 


tsu 

CK setup time with 

respect to CKe 


th 

CKe hold time with 

respect to CK 


th 

CK hold time with 


respect to CKe 


tree 

Rd recovery time with 

respect to CK 


tree 

Rd recovery time with 

respect to CKe 



Note 4 : Test Circuit 

INPUT Vcc OUTPUT 



TIMING DIAGRAM 



MITSUBISHI HIGH SPEED CMOS 

M74HC4022P/FP/DP 

OCTAL COUNTER/DIVIDER 


•85”C) 



Limits 


25°C 


+85°C 

Vcc(V) 

Min 

Typ 

Max 

mom 



2.0 

80 



IIQM 



4.5 

16 






6.0 

14 



■i 


Hi 

2.0 

50 






4.5 

10 






6.0 

9 






2.0 

50 




■■■ 


4.5 

10 






6.0 

9 






2.0 

50 



63 



4.5 

10 



13 


ns 

6.0 

9 



n 



2.0 

50 



63 



4.5 

10 



13 


ns 

6.0 

9 



11 



2.0 

100 



126 



4.5 

20 



25 


ns 

6.0 

17 



21 



2.0 

100 



126 



4.5 

20 



25 


ns 

6.0 

17 



21 




(1) The pulse generator (PG) has the following 
characteristics (10%~90%): tr = 6ns, tf = 6ns 

(2) The capacitance Cl includes stray wiring 
capacitance and the probe input capacitance. 


“ Vcc 

GND 

VoM 
- VoL 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC4022P/FP/DP 


OCTAL COUHTER/DIVIDER 



MITSUBISHI 

ELECTRIC 







MITSUBISHI HIGH SPEED CMOS 

M74HC4024P/FP/DP 

7-STAGE BINARY RIPPLE COUNTER 


DESCRIPTION 

The M74HC4024 is a semiconductor integrated circuit con¬ 
sisting of an asynchronous 7-stage binary counter with 
direct reset input. 

FEATURES 

• High-speed; (clock frequency) 70MHz typ. 

(Cl=15pF, Vcc=5V) 

• Low power dissipation; 20//W/package, max 
(Vcc=5V, Ta=26°C. quiescent state) 

• High noise margin; 30% of Vcc, min (Vcc=4.5V, ev) 

• Capable of driving 10 74LSTTL loads 

• Wide operating voltage range; Vcc=2~6\/ 

• Wide operating temperature range; Ta=—40—f-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC4024 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
LSTTL. 

The M74HC4024 consists of a 7-stage master-slave flip-flop 
with independent output signals at each flip-flop. 

When used as a counter, the direct reset input Ro is main¬ 
tained low and the clock pulse applied at clock input CK. 
The counter operates when CK changes from high-level to 
low-level, and pure binary codes will appear at each output 
Q. 

When direct reset input Rd is high, all flip-flop will be 
cleared and QT through Q7 all will become low irrespective 
of^. 


PIN CONFIGURATION (TOP VIEW) 


CLOCK INPUT CK ■ 

DIRECT RESET „ 

Md ■ 

INPUT 



• Q3 OUTPUT 


14P4 

Outline 14P2N 
14P2P 

NC ; NO CONNECTION 


FUNCTION TABLE (Note i) 


1 Inputs 1 

CK 

Ro 

X 

H 

t 

L 

i 

L 


Output state 

AH outputs are low-level _ 

No change _ 

Proceed to next state (counter operation) 


Note 1 ; X ; Irrelevant 

t ; Change from low-level to high-level 
1 ; Change from high-level to low-level 


LOGIC DIAGRAM 


CLOCK I 
INPUT 

DIRECT j 
RESET i 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC4024P/FP/DP 

7>STAGE BINARY RIPPLE COUNTER 


ABSOLUTE MAXIMUM RATINGS (Ta = —40—|-85"C, unless otherwise noted) 



Note 2 : M74HC4024FP, Tg = -40—|-60°C and Ta = 60~85°C are derated at -6mW/"C. 

M74HC4024DP, Tg = -40~+50’C and Tg = 50~85”C are derated at -5mW/°C. 


RECOMMENDED OPERATING CONDITIONS (Ta = -40~+85‘C) 



ELECTRICAL CHARACTERISTICS 



































































MITSUBISHI HIGH SPEED CMOS 

M 74HC4024P/ FP/ DP 

7-STAGE BINARY RIPPLE COUNTER 


SWITCHING CHARACTERISTICS (Vcc = 5 v, la = 25 c) 


Symbol 

Parameter 

Test conditions 

Min . 

Typ 

Max 

Unit 

fmax 

Maximum clock frequency 


30 



MHz 

tTLH 

Low-level to high-level and high-level to low-level 




10 

ns 

^THL 

output transition time 




10 

ns 

tpLH 

Low-level to high-level and high-level to low-level 

CL = 15pF(Note4) 



35 

ns 

tpHL 

output propagation time (CK — Q1) 



■ 

35 

ns 

tpHL 

High-level to low-level output propagation time 
(Rd-Q1~Q7) 



I 

35 

ns 


SWITCHING CHARACTERISTICS (Vcc = 2~6v la = -40~+85C) 



Note 3 Cdp is the Internal capacitance of the 1C calculated from operation supply current under no-load conditions. 


The power dissipated during operation under no-load condition is calculated using the following formula: 
Pd = CpD ' Vcc^ ' fi+lcc ’ Vcc 

















MITSUBISHI HIGH SPEED CMOS 

IVI74HC4024P/FP/DP 


7.STAGE BINARY RIPPLE COUNTER 



(1) The pulse generator (PG) has the following 
characteristics ^^0%~Q0%): tf = 6ns, tj = 6ns 

(2) The capacitance Ct inciudes stray wiring 
capacitance and the probe input capacitance. 


TIMING DIAGRAM 








MITSUBISHI HIGH SPEED CMOS 



M74HC4040P/FP/DP 



12-STAGE BINARY RIPPLE COUNTER 


DESCRIPTION 

The M74HC4040 is a semiconductor integrated circuit con¬ 
sisting of an asynchronous 12-stage binary counter with a 
direct reset input. 

FEATURES 

• High-speed: (clock frequency) 40MHz typ. 

(Cl=15pF, Vcc=5V) 

• Low power dissipation; 20//W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc> niin ( Vcc=4.5V, 6V) 

• Capable of driving 10 74LSTTL loads 

• Wide operating voltage range; Vcc=2~6V 

• Wide operating temperature range; Ta=— 40— f-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC4040 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to LSTTL. 
The M74HC4040 contains a 12-state master-slave flip-flop 
with independent outputs Q1~Q12 at each flip-flop. 

When operated as a counter, the direct reset input Rd 
should be held low and a clock pulse applied at clock input 

_ 

Counting takes place when CK changes from high-level to 
low-level, and pure binary code outputs appear at each 



outputs Q1^Q12. 

When Rb is set high, all flip-flops will be cleared and all 
outputs Q1~Q12 will become low irrespective of CK. 

FUNCTION TABLE (Note 1) 


1 Inputs 


CK 

Rd 


X 

H 

All outputs are low-level 

t 

L 

No change 

1 

L 

Advance counter 

Note 1 : X 

: Irrelevant 



t : Change from low to high level 
1 : Change from high to low level 



MITSUBISHI 

ELECTRIC 


2-609 







MITSUBISHI HIGH SPEED CMOS 

IVI74HC4040P/FP/DP 

12-stAge binary ripple counter 


ABSOLUTE MAXIMUM RATINGS (Tg = —40—t-85'C, unless otherwise noted) 


Conditions 


Symbol 

Parameter 

Vcc 

Supply voltage 

V| 

Input voltage 

Vo 

Output voltage 


\K 

Input protection diode current 

OK 

Output parasitic diode current 

O 

1 Output current per output pin 



Vi<0V 
Vi > Vcc 
Vo<0V 
Vo > Vcc 


Power dissipation 


Storage temperature range 


M74HC4040FP. Tg = -40~+70"C and Tg = 70~85“C are derated at -6mW/1C. 
M74HC4040DP, Tg = —40—|-50”C and Tg = 50~85°C are derated at —5mW/'C. 



±50 


500 


-65~+150 



RECOMMENDED OPERATING CONDITIONS (Tg = -4o~+85c) 


Supply voltage 


Input voltage 


Output voltage 


Operating temperature range 


Vcc = 2- OV 

Input risetime, talltime Vcc = 4.5V 
Vcc = 6. OV 



ELECTRICAL CHARACTERISTICS 


Symbol 

Parameter 

Test conditions 

Vcc(V) 

V,H 

High-level Input voltage 

Vo = 0.1V, Vcc-0.1V 
llol =20yuA 

2.0 

4.5 

6.0 


ViL Low-level input voltage 


High-level output voltage 



Low-level output voltage 


High-level input current 
Low-level input current 


Quiescent supply current 


Vo = 0. IV, Vcc-0.1V 
llol =20/:/A 




Vi = 6V _ 

Vi = OV 


V| = Vcc, GND, lo=0#rA 


loH — 

—4.0mA 

'oh = 

—5.2mA 

loL = 

20aA 

loL ~ 

20mA 

IOL = 

20uA 

loL = 

4.0mA 

lou — 

5.2mA 


2-610 
















































































MITSUBISHI HIGH SPEED CMOS 

IVI74HC4040P/FP/DP 

12-STAGE BINARY RIPPLE COUNTER 


SWITCHING CHARACTERISTICS (Vcc = 5 v, la = 25c) 


Symbol 

Parameter 

Test conditions 

Limits 


Min 



*max 

Maximum clock frequency 

Cl = 15pF (Note 4) 

30 




^TLH 

Low-level to high-level and high-level to low-level 

output transition time 



10 


fTHL 



10 

ns 

tpLH 

Low-level to high-level and high-level to low-level 
output propagation time (CK — Q1) 




ns 

tpHL 




ns 


High-level to low-level output propagation time 
(Rd- Q1~Q12) 






SWITCHING CHARACTERISTICS (Vcc = 2~6V. Ta = -40—|-85“C) 





Limits 


Symbol 

Parameter 

Test conditions 

_ 

25‘C 

-40~ 

-|-85‘C 

Unit 




Vcc(V) 

Min 

Typ 

Max 

Min 

Max 





2.0 

■■ 






^max 

Maximum clock frequency 


4.5 






MHz 



■■ 

6.0 

WM 



19 






2.0 



75 


95 


tjLH 

Low-level to high-level and 


4.5 



15 


19 

ns 


high-level to low-level 


6.0 



13 


16 



' 

2.0 

HH 

■■■ 

m 

■■■ 



^THL 

output transition time 


4.5 









Cl = 50pF (Note 4) 

6.0 


mu 


im 





2.0 

■■11111 

■null 


miB 

265 


4 pLH 

Low-level to high-level and 


4.5 





53 



high-level to low-level 


6.0 


mu 


im 

45 



output propagation time 


2.0 


■■■ 

210 

■■■ 



IpHL 

(CK-Q1) 


4.5 






ns 




6.0 


■nil 


mu 

■9 



High-level to low-level 


2 . 0, 



240 

nm 



tpHL 

output propagation time 

' 

4.5 



48 





(Rd - Q1~Q12) 


6.0 



41 

mm 



c, 

Input capacitance 





10 


10 

pF 

CpD 

Power dissipation capacitance (Note 3) 




_ 




PF 


Note 3 : CpD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions. 
The power dissipated during operation under no-load conditions is calculated using the following formula: 
Pd = CpD • Vcc^ • fi+lcc ■ Vcc 





































MITSUBISHI HIGH SPEED CMOS 

M74HC4Q40P/FP/DP 


12-STAGE BINARY RIPPLE COUNTER 


Note 4 : Test Circuit 


iNPUT Vcc OUTPUT 


,(l)The pulse generator (PG) has the following 
characteristics (10%~90%); tr == 6ns, tf = 6ns 
(2) The capacitance Cl includes stray wiring 
capacitance and the probe input capacitance. 


TIMING DIAGRAM 











MITSUBISHI HIGH SPEED CMOS 

M74HC4049BP/FP/DP 

HEX INVERTING BUFFER/LOGIC-LEVEL DOWN CONVERTER 


DESCRIPTION 

The M74HC4049B is a semiconductor integrated circuit 
consisting of 6 built-in buffer/converter circuits with invert¬ 
ing outputs. 

FEATURES 

• High-speed; 12ns typ. (Cl=50pF, Vcc=5\/) 

• Low power dissipation: 5^W/package, max 
(Vcc=5V. Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. min (Vcc=4.5V. 6V) 

• Capable of driving 15 74LSTTL loads ' 

• Wide operating voltage range; Vcc=2~6\/ 

• Wide operating temperature range; Ta=—40—|-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC4049B to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
LSTTL. 

Unlike ordinary input protection circuits, inputs can be ap¬ 
plied up to GND-I-15V, irrespective of Vcc, allowing the cir¬ 
cuit to be used as logic-level converter from CMOS to 
high-speed CMOS/LSTTL logic circuits. 

When input A is high, the output Y will become low, and 
when input A is low, the output Y will become high. 


FUNCTION TABLE 


Input 

Output 

A 

Y 

L 

H 

H 

L 


PIN CONFIGURATION (TOP VIEW) 

Vcc (i 


le] Nc 

OUTPUT YO-’-FT 


-► Y5 OUTPUT 

INPUT A0-»[T 


^ A5 INPUT 

OUTPUT Y1 ♦-FT 

-7, 

H] NC 

INPUT A1 -►FT 

^ A" 

T 2 ] -* Y4 OUTPUT 

OUTPUT Y2—FT 

-a ^ 

A4 INPUT 

INPUT A2 —[T 


^ Y3 OUTPUT 

GND [T 


*- A3 INPUT 


16P4 

Outline 16P2N 


16P2P 



NC : NO CONNECTION 


LOGIC DIAGRAM (EACH BUFFER) 


INPUT A 


o —^^ 


Y OUTPUT 


ABSOLUTE MAXIMUM RATINGS (Tg = —40~-i-85°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5—1-7. 0 

V 

V, 

Input voltage 


-0.5—1-18 

V 

Vo 

Output voltage 


—0. 5—Vcc+O. 5 

V 

l|K 

Input protection diode current 

Vi < OV 

-20 

mA 

•ok 

Output parasitic diode current 

Vo<0V 

-20 

mA 

Vo ^ Vcc 

20 

*0 

Output current per output pin 


±35 

mA 

•cc 

Supply/GND current 

Vcc, GND 

±75 

mA 

Pd 

Power dissipation 

(Note 1) 

500 

mW 

Tstg 

Storage temperature range 


-65—1-150 

°C 


Note 1 : M74HC4049BFP, tg = -40—h70”C and Tg = 70~85"C are derated at -em\N/°C 
M74HC4049BDP, Tg = -40—|-50”C and Tg = 50~85°C are derated at -5mW/'C 


A MITSUBISHI 
ELECTRIC 


2-613 









MITSUBISHI HIGH SPEEb CMOS 

M74HC4049BP/FP/DP 

HEX INVERTING BUFFER/LOGIC-LEVEL DOWN CONVERTER 


RECOMMENDED OPERATING CONDITIONS (Ta = -40~+85C) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

2 


6 

V 

V, 

Input voltage 

0 


15 

V 

Vo 

Output voltage 

0 


Vcc 

V 

Toor 

Operating temperature range 

-40 


+85 

“C 

tr. tf 

Input risetime, failtime 

Vcc = 2. OV 

0 



ns 

Vcc = 4.5V 

0 


111^31 

Vcc = 6. OV 

0 


■[SSI 


ELECTRICAL CHARACTERISTICS 




2-614 
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MITSUBISHI HIGH SPEED CMOS 


M74HC4049BP/FP/DP 

HEX INVERTING BUFFER/LOGIC-LEVEL DOWN CONVERTER 


SWITCHING CHARACTERISTICS ( Vcc = 2~6v. Ta = -40~+85 c) 






Limits 


Symbol 

Parameter 

Test conditions 


25T: 

-40~ 

-I-85C 

Unit 




Vcc(V) 

Min 

Typ 

Max 

Min 

Max 





2.0 



60 


75 


txLH 

Low-level to high-level and 


4.5 



12 


15 

ns 


high-level to low-level 

CL = 50pF(Note3) 

6.0 



10 


13 



2.0 







^THL 

output transition time 


4.5 



■1 


■9 





6.0 



wKm 



mu 




2.0 




■■■ 

100 

■■ 

tpLH 



4.5 





20 




Cl = 50pF (Note 3) 

6.0 




IfBI 

18 

■■ 



2.0 




■■■ 

95 


tpHU 

Low-level to high-level and 


4.5 





19 

ns 


high-level to low-level 


6.0 




mi 

16 




2.0 



127 




tpLH 

output propagation time 


4.5 



25 



ns 



CL = 50pF(Note3) 

6.0 



22 

HjH 

mSM 




2.0 



112 




fpHL 



4.5 



22 







6.0 



19 




c, 

Input capacitance 





10 


10 

PF 

CpD 

Power dissipation capacitance (Note 2) 




34 




PF 


Note 2 : Cpo is the internal capacitance of the 1C calculated from operation supply current under no-load conditions, (per buffer) 
The power dissipated during operation under no-load conditions is calculated using the following formula: 

Pd == CpD • Vqc^ • f|+icc * Vcc 


Note 3 : Test Circuit 


INPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following 
characteristics (lO^—SO^); tr = 6ns. tf = 6ns 

(2) The capacitance Cl includes stray wiring 
capacitance and the probe input capacitance. 


TIMING DIAGRAM 



A MITSUBISHI 
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MITSUBISHI HIGH SPEED CMOS 


M74HC4050B P/FP/DP 

HEX NONINVERTING ^UFFER/LOGIC'LEVEL DOWN CONVERTER 


DESCRIPTION 

The M74HC4050B is a semiconductor integrated circuit 
consisting of 6 buiit-in buffer/converter circuits with nonin¬ 
verting outputs. 

FEATURES 

• High-speed: 12ns typ. (Cl=50pF, Vcc=5V) 

• Low power dissipation: 5/^W/package, max 
(Vcc=5V, Ta=25'’C. quiescent state) 

• High noise margin: 30% of Vcc. min (Vcc=4.5V, 6V) 

• Capable of driving 15 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40^ —|-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC4050B to 
maintain the low povi/er dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
LSTTL, 

Unlike ordinary input protection circuits, inputs can be ap¬ 
plied up to GND+ISV, irrespective of Vcc. allowing the cir¬ 
cuit to be used as logic-level converter from CMOS to 
high-speed CMOS/LSTTL logic circuits. 

When input A is high, the output Y will become high, and 
when input A is low, the output Y will become low. 


FUNCTION TABLE 


Input 

Output 

A 

Y 

L 

L 

H 

H 


PIN CONFIGURATION (TOP VIEW) 

Vcc 

OUTPUT YO —FT- 
INPUT AO -► m 
OUTPUT Y1 —[T- 
INPUT A1 —1*5*- 
OUTPUT Y2«-rT- 
INPUT A2 —[T- 
GND IT 

16P4 

Outline 16P2N 
16P2P 

NC : NO CONNECTION 







3 

3 ^ 


c 


Tel NC 
T5]-*Y5 output 
]^-<-A 5 INPUT 
jU NC 
T] -► Y4 OUTPUT 
♦-A4 INPUT 
lol -* Y3 OUTPUT 
^■^A3 INPUT 


ABSOLUTE MAXIMUM RATINGS (Ta = —40~-i-85°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5—1-7. 0 

V 

V, 

Input voltage 


-0. 5-1-18 

V 

Vo 

Output voltage 


—0. 5~Vcc+0. 5 

V 

l|K 

Input protection diode current 

V, < OV 

-20 

mA 


Output parasitic diode current 

Vo<0V 

-20 

mA 

Vo > Vcc 

20 

lo 

Output current per output pin 


±35 

mA 

Icc 

Supply/GND current , 

Vcc, GND 

±75 

mA 

Pd 

Power dissipation 

(Notel) 

500 

mW 

Tstg 

Storage temperature range 


-65—1-150 

°C 


Note 1 : M74HC4050BFP, Ta = -40—|-70°C and Ta = 70~85“C are derated at -6mW/'C. 

M74HC4050BDP, Tg = -40—1-500 and Ta = 50~85"C are derated at —5mW/'C. 
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MITSUBISHI HIGH SPEED CMOS 

M74HC4050BP/FP/DP 


HEX NONINVERTING BUFFER/LOGIC-LEVEL DOWN CONVERTER 



RECOMMENDED OPERATING CONDITIONS (Ta = -4o~+85c 


Symbol 


Supply voltage 


Input voltage 0 

Output voltage 0 


Operating temperature range 


Vcc = 2. OV _ 0 

tf, tf Input risetime, falltime Vcc = 4.5V 0 

Vcc = 6. OV 0 


Typ 

Max 


— — 1 

6 

V 


15 

V 


Vcc 

V 


+85 

”C 


1000 



500 

ns 


400 




ELECTRICAL CHARACTERISTICS 



Low-level input current 

V| = 0V 

Quiescent supply current 

Vi = t5V, GND, lo = 0 /kA 


SWITCHING CHARACTERISTICS (Vcc = 5v. Ta = 25 c) 






























MITSUBISHI HIGH SPEED CMOS 

IVI74HC4050BP/FP/DP 


HEX NONINVERTING BUFFER/LOGIC-LEVEL DOWN CONVERTER 


SWITCHING CHARACTERISTICS ( Vcc = 2~6v. Ta = - 40 ~+ 85 t:) 






Limits 


Symbol 

Parameter 

Test conditions 


2510 

-40~ 

■fast 

Unit 




Vcc(V) 

Min 

Typ 

Max 

Min 

Max 


■■1 



2.0 



60 





Low-level to high-level and 


4.5 



12 


■9 

ns 

mmni 

high-level to low-level 

Cl = SOpF (Note 3) 

6.0 



10 


13 



2.0 



60 


75 


Ithl 

output transition time 


4.5 



12 


15 

ns 




6.0 



10 


13 





2.0 



85 


mrm 


tpLH 



4.5 



17 


Wm 

ns 



CL = 50pF(Note3) 

6.0 



15 













IpHL 

Low-level to high-level and 





■1 



ns 


high-level to low-level 


6.0 



13 


16 




2.0 



127 




tpLH 

output propagation time 


4.5 



25 


m 

' ns 



CL = 50pF(Note3) 

6.0 



22 


WSM 




2.0 



112 


142 


tpHL 



4.5 



22 


28 

ns 




6.0 



19 


24 


C, 

Input capacitance 





10 


10 

PF 

CpD 





32 




PF 


Note 2 : Cpo is the internal capacitance of the 1C calculated from operation supply current under no-load conditions, (per buffer) 
The power dissipated during operation under no-load conditions is calculated using the following formula; 

Pp = Cpo • Voc* * fi+lcc * Vcc 


(1) The pulse generator (PG) has the following 
characteristics (10%~90%); Ir = 6ns, tf = 6ns 

(2) The capacitance Cl includes stray wiring 
capacitance and the probe input capacitance. 


Note 3 : Test Circuit 

INPUT Vcc OUTPUT 
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MITSUBISHI HIGH SPEED CMOS 

M74HC4051P/FP/DP 

8-CHANNEL ANALOG MULTIPLEXER/DEMULTIPLEXER 


DESCRIPTION 

The M74HC4051 is a semiconductor integrated circuit con¬ 
sisting of a muitiplexer/demultiplexer which is capable of 
selecting between 8 analog switches with 3-input digital 
signal. 

FEATURES 

• Low on-state resistance 

• High off-state resistance: more than 10®fl, typ. 

• Excellent conductance linearity. Distortion 0.05% typ. 

• Enable input 

• High-speed: 18ns typ. (Cu = 50pF, \/cc = 4.5V, Vee = 
GND) 

• Low power dissipation: 20//W/package, max 
(Vcc=5V, Vee=GND, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. min (\/cc=4.5V, 6V) 

• Wide operating voltage range: \/cc~Vee=2~12V 

Vcc-GND=2~6V 

• Wide operating temperature range: Ta=—40—|-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC4051 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
LSTTL. 


PIN CONFIGURATION (TOP VIEW) 


CHANNEL I UJ ^ Vcc 

INPUTS/OUTPUTS ,_ _, 

ixe-^-rr i5i«-x2i 


COMMON PIN X 3 


I CHANNEL 
INPUTS/OUTPUTS 


ENABLE INPUT E - 



-^14 -«-X1 


X7 -«■ |_4_-X7 XO — 13|**X0 

X5«-|T— X5 X3 —T2l«-X3 


CHANNEL 

INPUTS/OUTPUTS 


c CONTROL INPUTS I 


16P4 

Outline 16P2N 
16P2P 


When a three-bit binary code is applied at control inputs A, 
B and C, the impedance between the common pin X and 
the selected channel XO through X7 will become low- 
impedance state, and the other channels will become high- 
impedance state. In this case, when enable input E is high, 
all channels XO through X7 will become high-impedance 
state, irrespective of other inputs. 

Analog signals of amplitude Vcc-Vee greater than logic am¬ 
plitude Vcc-GND at A, B and C can be switched. 


LOGIC DIAGRAM Vcc 

I- 


CONTROL I R 
INPUTS ) 


ENABLE INPUT 
E 



1_ 

-|ouT/INCin in/outJ- 


1—|oUT/INC|n in/out|- 


'—|oUT/INC|n in/out|- 

1_ 

1—|oUT/INC|n in/out|- 

1 

1—IoUT/INCin in/out|- 

1_ 

-1 ^ 

1 

1 —|out/incin iN/ourJ-t 

1_ 

* 

■L_ 

—|out/incinIN/out|~ 


* 

1 ' 

1-|oUT/INC|fsj (N/OUt|~ 

1_ 


1 


A COMMON 

3) X "" 


,4^ 
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MITSUBISHI HIGH SPEED CMOS 

M74HC4051P/FP/DP 


8-CHANNEL ANALOG MULTIPLEXER/DEMULTIPLEXER 


FUNCTION TABLE (Note 1) 


Enable 

input 

Control 

Inputs 

Switch-between channel input/output and common pin 

I 

c 

B 

A 

XO 

XI 

X2 

X3 

X4 

X5 

X6 

X7 

L 

L 

L 

L 

ON 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

L 

L 

L 

H 

OFF 

ON 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

L 

L 

H 

L 

OFF 

OFF 

ON 

OFF 

OFF 

OFF 

OFF 

OFF 

L 

L 

H 

H 

OFF 

OFF 

OFF 

ON 

OFF 

OFF 

OFF 

OFF 

L 

H 

L 

L 

OFF 

OFF 1 

OFF 

OFF 

ON 

OFF 

OFF 

OFF 

L 

H 

L 

H 

OFF 

OFF ! 

OFF 

OFF 

OFF 

ON 

OFF 

OFF 

L 

H 

H 

L 

OFF 

OFF ‘ 

OFF 

OFF 

OFF 

OFF 

ON 

OFF 

L 

H 

H 

H 

OFF 

OFF 1 

OFF 

OFF 

OFF 

OFF 

OFF 

ON 

H 

X 

X 

X 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 


Note 1 : X : Irrelevant 

ON : Impedance between Xn and X is low. (n : 0~7) 
OFF : Impedance between Xn and X is high, (n 0~7) 


ABSOLUTE MAXIMUM RATINGS (Tg = —40—F85'C, unless otherwise noted) 


Symbol 

Parameter 

Test conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5~+7. 0 

V 

Vee 

-7. 0—FO. 5 

V 

Di 

Input voltage 

Control inputs, enable input 

-0. 5—Vcc+O. 5 

n 

I/O channels, common pin 

Vee-O. 5~Vcc+0. 5 

V|/o 

Input to output voltage 


±0.5 

V 

Vo 

Output voltage 


Vee-O. 5~Vcc+0. 5 

V 

wm 

Input protection diode current 

V, < OV 

-20 

mA 

V, > Vcc 

20 

lo 

Output current per gate 


±25 

mA 

Icc 

Supply/GND current 

Vcc, GND 

±50 


Pd 

Power dissipation 

(Note 2) 

500 

mW 

Tstg 

Storage temperature 


-65—1-150 



Note 2 : M74HC4051FP, Tg = -40—(-70"C and Tg = 70~85”C are derated at -BrnW/'C. 

M74HC4051DP, Tg = -40~+50r and Tg = 50~85°C are derated at -5mW/'C. 


RECOMMENDED OPERATING CONDITIONS (Tg = -40~+85"C) 






































































































































































MITSUBISHI HIGH SPEED CMOS 

M74HC4051P/FP/DP 


8-CHANNEL ANALOG MULTIPLEXER/DEMULTIPLEXER 


ELECTRICAL CHARACTERISTICS 


Symbol 

Parameter 

V,H 

High-level 

Input voltage 

V,L 

Low-level 

input voltage 


Test conditions 


Refer to Ron specification 


Refer to Ron specification 



Vi = VihVil, Is = 0.1mA 
Vis = GND~Vcc 
(Test circuit 1) 

Qn-state resistance 

Vi = VihVil, Is = 0.1mA 

Vis = GND, Vcc 
(Test circuit 1) 


On-state resistance varia- V| = Vih, Vil 
lion {switch-to-switoh in Vis = GND~Vcc 
the same package) 



V, = Vih, Vil, Vis = GND, Vco 


leakage current 

High-level input current V| = 6V 


Low-level input current V| = OV 


Quiescent power 

Vi = Vo, 

dissipation 


Vi = Voc, GND, lo = 0yuA 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC4051P/FP/DP 

8-CHAHNEL ANALOG MULTIPLEXER/DEMULTIPLEXER 


SWITCHING CHARACTERISTICS (Vcc = 2~6v. la = -40~+85 c) 


Symbol 

Parameter 


Limits 


Test conditions 


25°C 

-40~-f-85°C 


Vee(V) 

Vco(V) 

Min 


Max 



fmax 

Maximum propagation frequency 

Ru = lkn, Vis = 1.6VRMS 

Cl = 50pF 
(Test circuit 2) 


4.5 






MHz 

fpLH 

Low-level to high-level and 

high-level to low-level 

output propagation time 

(X0~X7 - X, X - XO-^X?) 

Rl = Ikn 

Cl = 50pF 
(Test circuits) 

GND 

GND 

-4.5 

-6.0 

2.0 

4.5 

4.5 

6.0 



, 60 

12 


75 

15 

ns 

tpHL 

GND 

GND 

-4.5 

-6.0 

2.0 

4.5 

4.5 

6.0 



60 

12 


75 

15 

ns 

fpLH 

Low-level to high-level and 

high-level to low-level 

output propagation time 
(A, B, C-X) 

■ 

Rl= Ikfl 

Cl = 50pF 
(Test circuits) 

GND 

GND 

-4.5 

-6.0 

2.0 

4.5 

4.5 

6.0 



370 

74 


465 

93 

ns 

tpHL 

GND 

GND 

-4.5 

-6.0 

2.0 

4.5 

4.5 

6.0 


- 

370 

74 


465 

93 

ns 

fpLZ 

Low-level and high-level 

output disable time 

/A, B, C - X0~X7N 

VE - X, X0~X7 J 

Rl= Ikn 

Cl = 50pF 
(Test circuit 4) 

GND 

GND 

-4.5 

-6.0 




290 

58 


365 

73 

ns 

tpHZ 

GND 

GND 

-4.5 

-6.0 




290 

58 


365 

73 

ns 

fpZL 

Low-level and high-level 

output enable time 
f'A, B, C - X0~X7^ 

VE-X, X0~X7 J 

GND 

GND 

-4.5 

-6.0 




345 

69 


435 

87 

ns 

'PZH 

GND 

GND 

-4.5 

-6.0 

2.0 

4.5 

4.5 

6.0 


I 

345 

69 


435 

87 

ns 


Sine wave propagation 
dissipation 

V,s= 1.6VRMS 

Rl= lOkn 
(Test circuits) 

-4.5 

D 




1 


% 


Feedthrough 
(switch off) 

Vis = 1.6VRMS 

Rl = lOkn 

Cl = 50pF 
(Test circuits) 

—4.5 

[H 






MHz 


Crosstalk 

(control input, 

enable input-to-switch output) 

Rl= 10kn 

Ri = Ikn 

Cl = 50pF 
(Test circuits) 

-4.5 

H 






mVp.p 

Crosstalk 

(switch-to-switoh) 

Rl = Ikn, Cl = 50pF 
(Test circuit?) 

-4.5 

g 






MHz 

Ci 

Input 

capacitance 

Control input 






10 


10 


Channel input/output 


mm 

gig 


iggi 

ggi 


Common pin 


miii 

HHi 

HIH 

iggi 

HU 

!|gg 

c, 

Feedthrough capacitance 








PF 

CpD 

Power dissipation capacitance (Note 3) 









PF 


Note 3 : CpD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions. 

The power dissipated during operation under no-load conditions is calculated using the following formula; 
Pd = CpD ' Vcc^ ■ fp+lcc ' Vcc 
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MITSUBISHI HIGH SPEED CMOS 

M74HC4051P/FP/DP 


1 . On-state resistance 


A o— 

B o— B 
C O— C 
E P""" E 


8.CHANNEL ANALOG MULTIPLEXER/DEMULTIPLEXER 


5. Sine wave propagation distortion 


« o—A 
Bo— B 
C o— c 
E <?— E 


1OO//A0 ®V,< 


RoN = ^(n) 


2. Maximum propagation frequency, fiedthrough (switch off) 



3. Low-level to high-level and high-level to low-level propagation time 


(X0~X7/X — X/X0~X7) 


A o— A 

B o— B 
C o— C 

E 9— 1 - 


X0~X7 90% 
X 


■Rl Cl 


4. Low-level to high-level and high-level to low-level 
output propagation time, output enable, disable time 
(A, B, C, E-X0~ X7/X) f 

V _ 90% 

A, B, C, E 



Parameter 1 S 1 I S 2 


6. Crosstalk (control input enabie input) 


Vcc A, B. C. E 





7. Crosstalk (switch-to-switch) 



A o— A 
B o— B 
CO— C 

E'^-k. 


tCl 


GNDA 6Ve 


lOFF h ^ 


Rl 


8 . Low-level to high-level and high-level to low-level propagation 
time (A, B, C — X) 6ns 6ns 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC4051P/FP/DP 


8-CHANNEL ANALOG MULTIPLEXER/DEMULTIPLEXER 



2-624 
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MITSUBISHI HIGH SPEED CMOS 

M74HC4052P/FP/DP 








DUAL 4.CHANNEL ANALOG MULTIPLEXER/DEMULTIPLEXER 


DESCRIPTION 

The M74HC4052 is a semiconductor integrated circuit con¬ 
sisting of two multiplexer/demultiplexers capable of select¬ 
ing between 4 analog switches with 2-input digital signal. 

FEATURES 

• Low on-state registance 

• High off-state resistance; more than 10®fl, typ. 

• Excellent conductance linearity 

• Enable input 

• High-speed; 28ns typ. (Cl=50pF, Vcc = 4.5\/, Vee = 
GND) 

• Low power dissipation; 20//W/pacl<age, max 
(Vcc=5V, Vee=GND, Ta=25°C, quiescent state) 

• High noise margin; 30% of Vcc. min (Vcc=4.5V, 6V) 

• Wide operating voitage range; Vcc~Vee=2~12V 

Vcc-GND=2~12V 

• Wide operating temperature range; Ta=—40—|-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 



Analog signals of amplitude Vcc “ Vee greater than logic 
amplitude Vcc~GND at A and B can be switched. 


FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC4052 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
LSTTL. 

When a two-bit binary code is applied at control inputs A 
and B, the impedance between common pin X and the 
selected channel XO through X3 will become low, and the 
other channels will become high-impedance state. The im¬ 
pedance between common pin Y and channels YO through 
Y3 is controlled in the same way. In this case, when enable 
input E is high, all channels XO through X3 and YO through 
Y3 will become high-impedance state, irrespective of other 
inputs. 


FUNCTION TABLE (Note 1) 


Enable 

Control 

Switch between channel 

input 

Inputs 

input/output and common pin 

1 

B 

A 

XO, YO 

XI, Y1 

X2, Y2 

X3, Y3 

L 

L 

L 

dN 

OFF 

OFF 

OFF 

L 

L 

H 

OFF 

ON 

OFF 

OFF 

L 

H 

L 

OFF 

OFF 

ON 

OFF 

L 

H 

H 

OFF 

OFF 

OFF 

ON 

H 

X 

X 

OFF 

OFF 

OFF 

OFF 


Note 1 : X ; Irrelevant 

ON : Impedance between Xn and X, and between Yn and 
Y Is low. (n ; 0~3) 

OFF : Impedance between Xn and X, and btween Yn and Y 
Is high, (n ; 0~3) 
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MITSUBISHI HIGH SPEED CMQS 

IVI74HC4052P/FP/DP 

DUAL 4-CHANNEL ANALOG MULTIPLEXER/DEMULTIPLEXER 


ABSOLUTE MAXIMUM RATINGS (Ta = —40—|-85"C, unless otherwise noted) 



Supply voltage 


Input voltage 


Contrr^ inputs, enable Inputs 
I/O channels, common pins 


IK 

Input protection diode current 

O 

Output current per gate 

cc 

Supply/GND current 


Power dissipation 


Storage temperature 


Vcc, GND 


(Note 2) 


-7. 0—hO. 5 


-0. 5~Vcc+0. 5 


Vee-0. 5~Vcc+0. 5 


±0.5 


Vee-^0. 5~Vcc+0. 5 


-20 


±50 


500 


-65—1-150 



Note 2 : M74HC4052FP, Ta = -40—|-70°C and Ta = 70~85“C are derated at -6mW/°C. 

M74HC4052DP, Ta = -40—l-SQ-C and Ta = 50~85°C are derated at -5mW/‘C. 

RECOMMENDED OPERATING CONDITIONS (Ta = -40~+85‘C) 


Symbol 

Parameter 

Vcc 

Vee 

Supply voltage 



Control input, enable input 


Channel input/output, common pin 


Output voltage 


Ambient operating temperature 




ELECTRICAL CHARACTERISTICS 





Parameter 

Test conditions 

High-level 

Input voltage 

Refer to Ron specification 

Low-level 

input voltage 

Refer to Ron specification 


Vi = V|HV,t, Is = 0.1mA 

Vis = GND~Vcc 
(Test circuit 1 ) 

On-state resistance 

Vi = V|hVil, Is = 0.1mA 

Vis = GND, Vcc 
(Test circuit 1) 

On-state resistance varia¬ 
tion (switoti-to-switch in 
the same package) 

Vi = ViH, ViL 

Vis = GND~Vcc 

Switch-off 

leakage current 

Vi = V|H.ViL, Vis = GND, Vcc 

Vos = Vcc, GND 

Switch-on 

leakage current 

V, = V,H,V,L, V,s=GND. Vcc , 

1 


Vi = 6V 

Low-level input current | 

< 

II 

< 

Quiescent power 

dissipation 

Vi = Vcc, GND, Io = 0aA 

,! 



GND 6.0 

- 6 . 0 6 . 0 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC4052P/FP/DP 

DUAL 4-CHANNEL ANALOG MULTIPLEXER/DEMULTIPLEXER 


SWITCHING CHARACTERISTICS (Vcc = 2~6v. ta = -4o~+85 c) 


Symbol 

Parameter 


Limits 

Unit 

Test conditions 


25"C 

-40~-f85"C 


Vee(V) 

Vcc(V) 

Min 

Typ 

Max 

Min 

Max 

fmax 

Maximum propagation frequency 

Rl = Ikfl, Vis = 1.6VRMS 

Cl = 50pF 
(Test circuit 2) 

-4.5 

4.5 






MHz 

fpLH 

Low-level to high-level and 

high-level to low-level 

output propagation time 
/X0~X3-X, X-X0~X3''\ 
i^Y0~Y3-Y, Y-YO-YsJ 

Rl= IkC 

Cl = 50pF 
(Test circuit 3) 

GND 

GND 

-4.5 

-6.0 

2.0 

4.5 

4.5 

6.0 



60 

12 


75 

15 

ns 

tpHL 

GND 

GND 

-4.5 

-6.0 

2.0 

4.5 

4.5 

6.0 



60 

12 


15 

ns 

tpLH 

Low-level to high-level and 
high-level to low-level 

output propagation time 
(A, B-X, Y) 

Rl= 1kn 

Cl = 50pF 
(Test circuits) 

GND 

GND 

-4.5 

-6.0 

2.0 

4.5 

4.5 

6.0 



370 

74 


465 

93 

ns 

tpHL 

GND 

GND 

-4.5 

-6.0 

2.0 

4.5 

4.5 

6.0 



370 

74 


465 

93 

ns 

tpuz 

Low-level and high-level 

output disable time 
/a, B-X0~X3,Y0~Y3 '\ 

\E-X, X0~X3, Y, Y0~Y3j 

Rl= ikn 

Cl = 50pF 
(Test circuit 4) , 

GND 

GND 

-4.5 

-6.0 

2.0 

4.5 

4.5 

6.0 



290 

58 


365 

73 

ns 

tpHZ 

GND 

GND 

-4.5 

-6.0 

2.0 

4.5 

4.5 

6.0 



290 

58 


365 

73 

ns 

tpzu 

Low-level and high-level 

output enable time 
/a, B-X0~X3, Y0~Y3 '\ 

\E-X, X0~X3, Y, Y0~Y3j 

GND 

GND 

-4.5 

-6.0 

2.0 

4.5 

4.5 

6.0 



345 

69 


435 

87 

ns 

tpZH 

GND 

GND 

-4.5 

-6.0 

2.0 

4.5 

4.5 

6.0 



345 

69 


435 

87 

ns 


Sine wave propagation 

distortion 

Vis= 1.6VRMS 

Rl= lOkn 

(Test circuits) 

—4.5 

Q 

■ 

■ 

■ 

■ 

■ 

% 


Feedthrough 

(switch off) 

Vis= l.eVRMS 

Rl= lOkfl 

Cl = 50pF 
(Test circuit 2) 

-4.5 

B 

■ 

■ 

■ 

■ 

■ 



Crosstalk 

(control input, 

enable input-to-switch outputs) 

RL=10kn 

Ri = Ikn 

Cl = SOpF 
(Test circuits) 

-4.5 

4.5 






mVp_p 



-4.5 

m 






MHz 

c, 

Input 

capacitance 

Control input 






10 


10 , 

PF 

Channel input/output 








Common pin 








C, 

Feedthrough capacitance 








PF 

CpD 










pF 


Note 2 : Cpp is the internal capacitance of the 1C calculated from operation supply current under no-load conditions. 
The power dissipated during operation under no-load conditions is calculated using the following formula: 
Pd = Cpp • Vpc^ • fi+lcc • Vcc 
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MITSUBISHI HIGH SPEED CMOS 

M74HC4a52P/FP/DP 

DUAL 4-CHANNEL ANALOG MULTIPLEXER/DEMULTIPLEXER 


Test Circuit 

1 . On-state resistance 5. Sine wave propagation distortion 





2. Maximum propagation frequency, fieldthrough (switch off) 



3. Low-level to high-level and high-level to low-level propagation time 


6 . Crosstalk (control Input, enable Input) 

6ns 6ns 



7. Crosstalk (switch-to-switch) 



4 . Low-level to high-level and high-level to low-level output propagation 
time, output enable, disable time 



(h, B—X0~X3, Y0~Y3 
^E—X, X0~> 


-X3, Y, X0~Y3. 



6ns 6ns 


Parameter 

SI. 

S2 

tpLZ 

2 

1 

tpHZ 

1 

2 

tpZL 

2 

1 

tpZH 

1 

2 


8. Low-level to high-level and high-level to low-level 
propagation time 6ns 6ns 

(A. B—X, Y) 


Ao—I 
B 


eHe 




T 2 1 


f 

7^ 

GNDc 

\ ° 






X0~X3 
’ Y0~Y3 


X0~X3 
' Y0~Y3 


X 

TT"'- 

jC, 


2-628 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC4052P/FP/DP 


DUAL 4-CHANNEL ANALOG MULTIPLEXER/DEMULTIPLEXER 
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MITSUBISHI HIGH SPEED CMOS 

M74HC4053P/FP/DP 




TRIPLE 2-CHANNEL ANALOG MULTIPLEXER/DEMULTIPLEXER 


DESCRIPTION 

The M74HC4053 is a semiconductor integrated circuit con¬ 
sisting of three multipiexers/demuitipiexers capabie of 
selecting between 2 analog switches. 

FEATURES 

• Low on-state resistance 

• High off-state resistance: more than typ. 

• Excelient conductance linearity 

• Enabie irjput 

• High-speed; 28ns typ. (Cl = 50pF, Vcc = 4.5V, Vee = 
GND) 

• Low power dissipation; 20//W/package, max 
(Vcc=5V, Vee=GND, Ta=25‘'C, quiescent state) 

• High noise margin: 30% of Vcc. min (Vcc=4.5V, 6V) 

• Wide operating voltage range: Vcc~Vee=2~6V 

Vcc-GND=2~6V 

• Wide operating temperature range: Ta=—40—|-85°C 

APPLICATION 

General purpose, for use in industriai and consumer digital 
equipment. 



Anaiog signals of amplitude Vcc-Vee greater than logic am¬ 
plitude Vcc-GND at A, B and C can be switched. 


FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC4053 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS4053. 

When a one-bit binaly code is applied at control inputs A, B 
and C, the impedance between the common pin and the 
selected channel will become low, and the other channels 
will become high-impedance state. 

In this case, when enable input E is high, all channels will 
become high-impedance state, irrespective of other inputs. 


FUNCTION TABLE (Note 1) 


Enabie 

input 

Controi 

inputs 

. Switches between Chanel 
inputs/outputs and common pin 

E 

A, B, C 

XO, YO, ZO 

X1, Y1, Z1 

L 

L 

ON 

OFF 

L 

H 

OFF 

ON 

H 

X 

OFF 

OFF 


Note 1 : X : irrelevant 


ON : Impedance between Xn and X, Yn and Zn and Z is 
low (n : 0,1) 

OFF : Impedance between Xn and X, Yn and Y, and Zn and 
Z is high (n : 0, 1) 



A MITSUBISHI 
ELECTRIC 


2-630 




MITSUBISHI HIGH SPEED CMOS 

IVI74HC4053P/FP/DP 

TRIPLE 2<CHANNEL ANALOG MULTIPLEXER/DEMULTIPLEXER 


ABSOLUTE MAXIMUM RATINGS da = —40—|-85“C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5 — H7. 0 

V 

Vee 

-7. 0—hO. 5 

V 

V, 

Input voltage 

Control input, enable input 

—0. 5—Vcc+0. 5 

V 

Channel input/output, common pin 

Vee-0. 5~Vcc+0. 5 

V 

V|/o 

Input to output voltage 


±0.5 

V 

Vo 

Output voltage 


Vee-0. 5~Vcc+0. 5 

V 

IlK 

Input protection diode current 

V, < OV 

-20 

mA 

1 Vi ^ Vcc 

20 

lo 

Output current per gate 


±25 

mA 

Ice 

Supply/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 

(Note 2) 

500 


Tstg 

Storage temperature 


-65—1-150 

LJ9_1 


Note 2 : M74HC4053FP, Ta = -40—|-70°C and Ta = 70~85“C are derated at -6nnW/°C. 

M74HC4053DP, Tg = -40~+50lC and Tg = 50-851 are derated at -5mW/“C. 


RECOMMENDED OPERATING CONDITIONS da = - 4 o~+ 85 c) 



ELECTRICAL CHARACTERISTICS 


Symbol 

Parameter 

Test conditions 

V,H 

High-level 

input voltage 

Refer to Ron specification 

V,L 

Low-level 

input voltage 

Refer to Ron specification 



Vi = VihVil, Is = 0.1mA 

Vis = GND—Vcc 
(Test circuit 1) 

On-state resistance 

Vi = VihV,l, Is = 0.1mA 
Vis = GND, Vcc 
(Test circuit 1) 


On-state resistance varia¬ 

1 V, = V,H, V,L 

tion (switch-to-switch in 
the same package) 

Vis= GND'^Vee 


-40- 

-t-sst 

Min 

Max 

1.5 

3.15 

4.2 



0.5 

1.35 

1.8 


215 

106 

63 


106 

78 

47 


V| — V|H, V|L, Vis = GND, Vcc 


IH 

High-level input current 

IL 

Low-level input current 

CC 

Quiescent power 
dissipation 




-1.0 //A 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC4053P/FP/DP 

TRIPLE 2-CHANNEL ANALOG MULTIPLEXER/DEMULTIPLEXER 


SWITCHING CHARACTERISTICS ( Vco = 2 ~ 6 v. Ta = - 40~+85 c) 







Maximum propagation frequency 

RL=1kn, V|s = 1.6VRMS 

Cl = SOpF 
(Test circuit 2) 

Low-level to high-level and 
high-level to low-level 

output propagation time 
rxo, X1-X/X-X0, X1\ 

YO, Yf-Y/Y-YO, Y1 
\Z0, Z1-Z/Z-Z0, Z^/ 

Rl= Ikn 

Cl = SOpF 
(Test circuits) 

Low-levei to high-level and 

high-level to low-level 

output propagation time 

B 

Rl= IkC 

Cl = SOpF 
(Test circuits) 


Low-level and high-level 
output disable time 
/A-XO, X1/E-X, XO, XI 
B-YO, Y1/E-Y, YO, Y1 
\C-Z0, Z1/E-Z, ZO, Z1, 


Low-levei and high-ievel 
output enable time 

( A-XO, X1/E-X, XO, XI 
B-YO, Y1/E-Y, YO, Y1 
C-ZO, Z1/E-Z, ZO, Z1 


Sine wave propagation 
dissipation 



RL=lkn 
Cl = 50pF 
(Test circuit 4) 


Vis= 1.6VRMS 
RL=10kn 
(Test circuits) 


Ve6(V) Vcc(V) Min 




Feedthrough 
(switch off) 

Vis=1.6VRMS 

Rl= lOkn 

Cl = SOpF 
(Test circuit 2) 

Crosstalk 

(control input, 

enable input-to-switch output) 

Rl= lOkn 

Ri= Ikfl 

Cl = SOpF 
(Test circuits) 

Crosstalk 

(switch-to-switch) 

Rl= Ikfl, Cl = SOpF 
(Test circuit?) 



Control input 

Input -- 

Channel input/output 

capacitance -- 

Common pin 


Feedthrough capacitance 


Power dissipation capacitance (Note 2} 


CpD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions. 
The power dissipated during operation under no-load conditions is calculated using the following formula; 
Pd = CpD * Voc* • f|+lcc ■ Vcc 








































































MITSUBISHI HIGH SPEED CMOS 

M74HC4053P/FP/DP 

TRIPLE 2-CHANNEL ANALOG MULTIPLEXER/DEMULTIPLEXER 


Test Circuit 
1 . On-state resistance 


A o— A 
BO— B 
Co— C 
E 9 — E 


100aa9 (|) V>-o Jv, 


5. Sine wave propagation distortion 


M A 
B o— B 
Co— C 
E 9 — E 


Ron — io~^ ^ ^ ^ 


6. Crosstaik (control input, enable input) 


2. Maximum propagation frequency, fieldthrough (switch off) 

? A—f 

A J ^ V,s, L\ 

bo-b rii 

c<^c 

-•-•—O Vos 

Rii T Cl 


A, B, C, E 


Ac^A 

BO- B 

Co—■ C 
EO— E 


’Rl x" Cl 


7. Crosstalk (switch-to-switch) 


3. Low-level to high-level and high-level to low-level propagation time 
/XO, X1/X—X/XO, XI \ 

YO, Y1/Y—Y/YO, Y1 6ns 6ns 


XO, XI/X—X/XO, XI 
YO, Y1/Y—Y/YO, Y1 
,Z0, Z1/Z—Z/ZO, Z1 

o '^cc 


X0,X1/X 90%-^ 
YO, Y1/Y 

ZO, Z1/Z -/10%3 

XO, X1/X 
-|0|—OYO, Y1/Y 
ZO, Z1/Z 
_ X/XO, X1 
’ Y/YO, Y1 

■a -.p Z/ZO, Z1 
■Hl -T Cl 


4. Low-level to high-level and high-level to low-level output propagation 
time, output enable, disable time 

/A-XO, X1/E—X, XO, XI \ 

B—YO, Y1/E—Y, YO, Y1 

Vc-ZO, Z1/E— Z, ZO, ZV 6ns 6ns 



A o— A 

BO— B 


Parameter 1 S 1 



8. Low-level to high-level and high-level to low-level 
propagation time 

/A—X\ 6ns 6ns 


/A—X\ 
B—Y 

\c—zj 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC4053P/FP/DP 


TRIPLE 2-CHANNEL ANALOG MULTIPLEXER/DEMULTIPLEXER 


TIMING DIAGRAM 
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MITSUBISHI HIGH SPEED CMOS 

M74HC4066P/FP/DP 

QUADRUPLE ANALOG SWITCH/MULTIPLEXER/DEMULTIPLEXER 
WITH ENHANCED ON-RESISTANCE LINEARITY 


DESCRIPTION 

The M74HC4066 is a semiconductor integrated circuit con¬ 
sisting of four independent bidirectionai anaiog switches. 

FEATURES 

• Low on-state resistance 60n typ. (Vcc=6V) 

• High off-state resistance: more than 10®n, typ. 

• Excelient conductance iinearity: Variation 0.05% typ. 

• High speed: 12ns typ. (Cl=50pF, Vcc=6V) 

• Low power dissipation: 5^W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. min (Vcc=4.5V, 6V) 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=— 40—|-85°C 

APPLICATION 

Generai purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC4066 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
LSTTL. 

On/off control inputs Ca, Cb, Cc and Co change the impe¬ 
dance between the switch inputs/outputs Xa-Ya, Xb-Yb, Xc- 
Yc, and Xd-Yd. 

When control input Ca, Cb, Cc, and Cq are high, the impe¬ 
dance between the corresponding switch inputs/outputs 
will become low, and when Ca, Cb, C, and Co are low, the 
impedance will become high. 



FUNCTION TABLE (Note 1) 


Inputs 

Input/output-to-output/input impedance 
(Vco= 4.5, 6V) 

C 

H 

60~100n 

L 

>10®n (typ.) 









MITSUBISHI HIGH SPEED CMOS 

M74HC4066P/FP/DP 

QUADRUPLE ANALOG SWITCH/MULTIPLEXER/DEMULTlPLEXER 
WITH ENHANCED ON-RESISTANCE LINEARITY 


ABSOLUTE MAXIMUM RATINGS (Ta = —40~+85'C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0.5—1-7.0 

V 

V, 

Input voltage 


—0. 5—Vcc+0- 5 

V 

V,/o 

Input to output voltage 


±0.5 

V 

Vo 

Output voltage 


—0.5—Vcc+0- 5 

V 

IlK 

Input protection diode current 

V|<0V 

-20 

mA 

Vi > Vcc 

20 

lo 

Output current per gate 


±25 

mA 

•cc 

Supply/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 

(Notel) 

500 

mW 

Tstg 

Storage temperature 


-65—1-150 

°C 


Note 2 : M74HO4066FP. Ta = -40—|-60“C and Ta = 60~85”C are derated at -6mW/“C. 

M74HC4066DP, Ta = “40—|-50°C and Ta = 50~85T; are derated at —5mW/“C. 


RECOMMENDED OPERATING CONDITIONS (Ta= -40~+85‘C) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

2 


6 

V 

V, 

Input voltage 

0 


Vcc 

V 

Vo 

Output voltage 

0 


Vcc 

V 

Toor 

Ambient operating temperature 

-40 


+85 

“C 

tr. tf 

_1 

Input risetime, falltime 

Vcc = 2. OV 

0 


1000 

ns 

Vcc = 4.5V 

0 


500 

Vcc = 6. OV 

0 


400 


ELECTRICAL CHARACTERISTICS 


Symbol 

Parameter 


Limits 

Unit 

Test conditions 


25’C 

-40-'+85'C 


Vcc(V) 

Min 

Typ 

Max 

Min 

Max 

V|H 

High-level input 
voltage (control) 

Refer to Rqn specification 

2.0 

4.5 

6.0 

1.5 

3.15 

4.2 



1.5 

3.15 

4.2 


V 

V,u 

Low-level input 
voltage (control) 

1 loFF 1^1* 0//A 

2.0 

4.5 

6.0 



0.5 

1.35 

1.8 


0.5 

1.35 

1.8 

V 

Ron 

On-state resistance 

VcTL = V|H 

Vis = 0~Vcc (Test circuit 1 ) 

ls=100/iA 

2.0 

4.5 

6.0 


1000 

100 

70 

170 

140 


215 

180 

n 

A Ron 

On-state resistance, varia¬ 
tion (switch-to-switch In 
the same pacage) 

VcTL = V,H 

ls= lOO/zA 

Switch-to-switch 

2.0 

4.5 

6.0 


50 

3 

2 




n 

l|Z(OFF) 

Switch-off 

leakage current 

VoTL = ViL 

Vis = 6V, Vos = 0V 

V|s = 0V, Vos = 6V 

6.0 



±0.1 


±1.0 

aa 

l|Z(ON) 

Switch-on 

leakage current 

VcTL = ViH 

Vis = 0V~6V 

Vos = OPEN 

6.0 



±0.1 


±1.0 

atA 

IlH 

High-level Input 

current (control) 


6.0 



0.1 


1.0 

aA 

IlL 

Low-level Input 

current (control) 


6.0 



-0.1 


-1.0 

aA 

Ice 

Quiescent power dissipation 

VcTL = Vcc, GND 

6.0 



1.0 


10.0 

mA 
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MITSUBISHI HIGH SPEED CMOS 


M74HC4066P/FP/DP 


QUADRUPLE ANALOG SWITCH/MULTIPLEXER/DEMULTIPLEXER 
WITH ENHANCED ON-RESISTANCE LINEARITY 


SWITCHING CHARACTERISTICS (Vcc = 2~6v. Ta = -40~+85ic) 


Symbol 

Parameter 

Test conditions 





Vcc(V) 



Vss = -2.5V 

Vis = 0.88V RMS 


•max(l/0) 

Maximum prapagatlon frequency 

Rl == Ikfl (Test circuit 2) 

Cl = 50pF 

20logtoVo/V| = -3dB 

2.5 



Rl= Ikfl 

2.0 

fmax(c) 

Maximum control frequency 

Cl= 15pF (Test circuits) 

4.5 



Vos “ 1 /2Vcc 

6.0 



Low-level to high-level and 
high-level to low-level 
output propagation time 
(X-Y, Y-X) 


RL=10kfl 
Cl=50pF 
(Test circuit 4) 



Low-level and high-level 

Rl= Ikfl 

' output disable time 

Cl = 50pF 

(C-X, C-Y) 

(Test circuits) 







Sine wave propagation 
distortion 


Feedthrough 
(switch off) 



Crosstalk 

(control input-to-switch outputs) 


Crosstalk 

(switch-to-switch) 


Input capacitance 


Feedthrough capacitance 


Power dissipation capacitance (Note 2) 


Vss=-2.5V 
Vis = 0.88V RMS 
Rl = lOkn 

fi = 1kHz (Test circuits) 
Vss = -2.5V 
Vis = 0.88V RMS 
Rt = lkfl (Test circuit 2) 
Cl = 50pF 

20log,oVos/Vis = -50dB 


Ri = Ikfl 

Rl = lOkn (Test circuit?) 
Cl = 50pF 


Vss = -2.5V 
Vis = 0.88V RMS 
Rl = Ikfl (Test circuits) 
Cl = SOpF 

20logioVos/Vis ^ —50dB 


Control input 


Input/output, output/input (Test circuit 9) 


(Test circuit 9) 



CpD is the Irtternal capacitance of the 1C calculated from operation supply current under no-load conditions. 
The power dissipated during operation under no-load conditions is calculated using the following formula: 
Pd = CpD • Vcc* ' f|+lcc * Vcc 
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MITSUBISHI HIGH SPEED CMOS 

M74HC4066P/FP/DP 

QUADRUPLE ANALOG SWITCH/MULTIPLEXER/DEMULTIPLEXER 
WITH ENHANCED ON>RESISTANCE LINEARITY 


Test Circuit 
1. On-state resistance 



2. Maximum propagation frequency, fieldthrough (switch off) 


-I-2.5V 


1/f, 


S' 



Bd-Hi 


-2.5V +2. 5V 


^ ypc I 

Y/X 


6. Sine wave propagation distortion 
-1-2.5V +2.5V 



7. Crosstalk (control input-to-switch-input) 


2. 5V 



sw 

Test parameter 

+2.5V 

Maximum propagation frequency 

—2. 5V 

Fieldthrough 


I_ GNC^ Vss)_I 

2.5V 



3. Maximum controi frequency 

Vcc 


|V.ic Vcc 

oc*-. 


1 10% 1 L_ 3^^VssLj 1^^- 


1/2Vc 


I 


4 . Low-level to high-level and high-level to low-l^vel 
output propagation time (X—Y, Y—X) 


P.G 


JF 

‘ —O-1 

Vcc 1 

_d 





r5on 


GND 

r 


>Rl -±-0 


8. Crosstalk (switch-to-switch) 


+2.5V 


1/f, 


^ — .. 


fU’" 


C Vc 
I'X/Y 


J 


I] 

n 

a 


Cl 


Rl: 


Vcc 


T 

i 4 ^ 

IX/Y 

r 

I_GI ^(Vss ) i Rl| jCl 


Y/X 


-2.5V 


(1) The pulse generator (PG) has the following characteristics (10%~90%) 
: tr=6ns, tf=6ns 

(2) The capacitance Cl includes stray wiring capacitance and the probe 
input capacitance. 

5. Output enable, disable time (C—X, C—Y) 


9. Input capacitance, fieldthrough capacitance 


__ 


+2.5V 



Ci(x) ^ 
I 

X 


Ix/Y 

"n 


Y/X 


t 


GND(Vss) 

i 


^C„v 


(1) The pulse generator (PG) has the following 
characteristics (10%~90%) ’. tr=6ns, tf=6ns 

(2) The capacitance Cl includes stray wiring 
capacitance and the probe input capacitance. 








Parameter 

SI 

S2 

rr 


tpLZ 

2 

1 


tpHZ ' 

1 

2 


tpZL 

2 

1 


tpZH 

1 

2 


r 
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OUTPUT DISABLE TIME tpLz. tpHz (ns) ON-STATE RESISTANCE (Ron) («) 


MITSUBISHI HIGH SPEED CMOS 


IVI74HC4066P/FP/DP 

QUADRUPLE ANALOG SWITCH/MULTIPLEXER/DEMULTIPLEXER 
WITH ENHANCED ON-RESISTANCE LINEARITY 


TIMING DIAGRAM 



ON-STATE RESISTANCE 
— INPUT VOLTAGE (TYP.) 



INPUT VOLTAGE V|-(Vcc/2)(V) 



Vcc 


GNO 


VoH 

VoL 


PROPAGATION TIME 
— SUPPLY VOLTAGE (TYP.) 



SUPPLY VOLTAGE Vcc (V) 


OUTPUT DISABLE TIME 
— SUPPLY VOLTAGE (TYP.) 


OUTPUT ENABLE TIME 
- SUPPLY VOLTAGE (TYP.) 



0 1 2 3 4 5 6 

SUPPLY VOLTAGE (Vcc)(V) 



SUPPLY VOLTAGE Vcc (V) 
























MITSUBISHI HIGH SP^EJ> CMOS 

M74HC407SP/FP/DP 

TRIPLE 3-INPUT OR GATE 


DESCRIPTION 

The M74HC4075 is a semiconductor integrated circuit con¬ 
sisting. of three S-input positive-logic OR gates, usable as 
negative-logic AND gates. 

FEATURES 

• High-speed: 10ns typ. (Cl=15pF, Vcc=5V) 

• Low power dissipation: S^W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. min (Vcc=4.5V, 6V) 

• Capable of driving 10 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40—hSSC 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC4075 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
LSTTL. 

Buffered outputs Y improve input-to-output transfer charac¬ 
teristics and reduce to a minimum output impedance varia¬ 
tions with respect to input voltage variations. 

When all inputs A, B and C are low, the output Y will be¬ 
come low, and when at least one of the inputs is high, the 
output Y will become high. 


FUNCTION TABLE 


1 Inputs 

Output 

A 

N 

Y 

L 

L 

L 

H 

L 

H 

L 

H 

H 

H 

H 

H 


N = B-i-C 


PIN CONFIGURATION (TOP VIEW) 



14P2P 



ABSOLUTE MAXIMUM RATINGS (Ta = —40—h85'C. unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5—1-7. 0 

V 

V, 

Input voltage 


—0. 5~Vcc"l"0, 5 

V 

Vo 

Output voltage 


—0. 5—Vcc+0. 5 

V 

Di 

Input protection diode current 





20 

mm 

Output parasitic diode current 

Vo<0V 

-20 

myil 

Vo > Vcc 

20 

lo 

Output current per output pin 


±25 


Ice 

Supply/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 

(Notel) 

500 

mW 

Tstg 

Storage temperature range 


-65—1-150 

°C 


Note 1 : M74HC4075FP, Ta = -40—1-60“C and Ta = 60~85"C are derated at -6mW/TC. 

M74HC4075DP, Ta = -40—|-50°C and Ta = 50~85”C are derated at -5mW/T;. 
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MITSUBISHI HIGH SPEED CMOS 

M74HC4075P/FP/DP 

TRIPLE 3-INPUT OR GATE 



ELECTRICAL CHARACTERISTICS 




















































































MITSUBISHI HIGH SPEED CMOS 

IVI74HC4075P/FP/DP 

TRIPLE 3-INPUT OR GATE 


SWITCHING CHARACTERISTICS (Vcc = 2~6v la = -40~+85c) 


Symbol 

Parameter 

Test conditions 






Itlh 

Low-level to high-level and high-level to low-level 

output transition time 

Cl= 15pF{Note 3) 


BBS 

10 

mill 

txHL 



10 

fpLH 

Low-level to high-level and high-level to low-level 

output propagation time 



20 

ns 

4 

IPHL 



20 


SWITCHING CHARACTERISTICS (Vcc = 2~6v. Ta = -4o~+85c) 





Limits 

■■ 


Parameter 

Test conditions 


25"C 

-40~ 

-|-85°C 








Max 



■I 







MM 





Low-level to high-level and 










high-level to low-level 


















output transition time 











Cl = 50pF (Note 3) 







^Bl 











Low-level to high-level and 










high-level to low-level 











mm 







output propagation time 



















c, 

Input capacitance 





10 


10 

PF 

CpD 




'HIH 

31 




PF 


Note 2 : Cpois the internal capacitance o1 the 1C calculated from operation supply current under no-load conditions, (per gate) 
The power dissipation during operation under no-load conditions is calculated using the following formula: 

Pd ~ CpD • Vcc^ ■ fi+loc • Vcc 


Note 3 : Test Circuit 


INPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following 
characteristics (10%~90%): tr = 6ns, tf = 6ns 

(2) The capacitance Cl includes stray wiring 
capacitance and the probe input capacitance. 


TIMING DIAGRAM 
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MITSUBISHI HIGH SPEED CMOS 

M74HC4078P/FP/DP 

8-INPUT POSITIVE NOR/OR GATE 


DESCRIPTION 

The M74HC4078 is a semiconductor integrated circuit con¬ 
sisting of an 8-input positive-logic NOR/OR gates, usable 
as a negative-logic NAND/AND gate. 

FEATURES 

• High-speed: 16ns typ. (Cl=15pF, Vcc=5V) 

• Low power dissipation; 5/iW/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin; 30% of Vcc. min (Vcc=4.5V, 6V) 

• Capable of driving 10 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40—f-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC4078 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
LSTTL. 

Buffered outputs Y and X improve input-to-output transfer 
characteristics and reduce to a minimum output impedance 
variations with respect to input voltage variations. 

When all inputs A through H are low, output Y will become 
high and output X will become low. When at least one of 
the inputs is high, output Y will become low and output X 
will become high. 


FUNCTION TABLE 


1 Inputs 

1 Outputs 1 

A 

N 

Y 

X 

L 

L 

H 

L 

H 

L 

L 

H 

L 

H 

L 

H 

H 

H 

L 

H 


N=B-|-C-|-D-f-E-|-F-|-G-t-H 


PIN CONFIGURATION (TOP VIEW) 



14P2P 

NC : NO CONNECTION 



ABSOLUTE MAXIMUM RATINGS (Ta = —40~-|-85'C, unless ottienwise noted) 


Symbol 

Parameter 

1 Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5~+7. 0 

V 

V, 

Input voltage 


-0. 5~Vcc+0. 5 

V 

Vo 

Output voltage 


-0. 5~Vcc+0. 5 

V 

■>K 

Input protection diode current 

Vi< OV 

-20 

mA 

Vi > Vcc 

20 

loK 

Output parasitic diode current 

Vo < OV 

-20 

mA 

Vo > Vcc 1 

20 

lo 

Output current per output pin 

1 

±25 

mA 

Ice 

Supply/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 

(Notel) 

500 

mW 

Tstg 

Storage temperature range 


—65—1-150 

■c 


Note 1 ; M74HC4078FP, Ta = -40—|-60°C and Ta = 60~85”C are derated at -BrnW/O. 

M74HC4078DP. Ta = -40—|-50°C and Ta = 50~85°C are derated at -5niW/°C. 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC4078P/FP/DP 

8-INPUT POSITIVE NOR/OR GATE 


RECOMMENDED OPERATING CONDITIONS {Ta = -40~+85c) 


Symbol 

Parameter 

Limits 

Min 

Typ 

Vcc 

Supply voltage 

2 


V, 

Input voltage 

0 


Vo 

Output voltage 

0 

wmm 

Toor 

Operating temperature range 

-40 

Hll 

tr. tf 

Input risetime, falltime 

Vcc = 2.0V 

0 

_ 

Vcc = 4.5V 

0 

■■1 

Vcc = 6.0V 

0 



_6 

Vcc 




ELECTRICAL CHARACTERISTICS 
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MITSUBISHI HIGH SPEED CMOS 

M74HC4078P/FP/DP 

8-INPUT POSITIVE NOR/OR GATE 


SWITCHING CHARACTERISTICS (Vcc = 5v. Xa = 25c) 


Symbol 

Parameter 

Xest conditions 

Limits 





fxLH 

Low-level to high-level and high-level to low-level 
output transition time 

Cl= 15pF(Note3) 




ns 

Ithl 



10 

ns 

tpLH 

Low-level to high-level and high-level to low-level 

output propagation time (A~H — Y) 



22 

ns 

tpHL 



22 

ns 

tpLH 

Low-level to high-level and high-level to low-level 
output propagation time (A~H — X) 



24 

ns 

tpHL 



24 

ns 


SWITCHING CHARACTERISTICS (Vcc = 2~6v. Xa = -4o~+85c) 





Limits 


Symbol 

Parameter 

Xest conditions 


25“C 

-40~ 

-1-85”C 








Max 

Min 

Max 

■1 










■1 


Low-level to high-level and 










high-level to low-level 


KiW 






■■ 











output transition time 












■B 


















Low-level to high-level and 










high-level to low-level 

CL = 50pF(Note3) 









output propagation time 









{A~H-Y) 












^9 










99 



140 




tpLH 

Low-level to high-level and 





28 





high-level to low-level 




IHli 

24 





output propagation time 


ESM 



140 





X 

X 

< 





28 










24 




c, 

Input capacitance 





10 


10 

PF 

CpD 

Power dissipation capacitance (Note 2) 




75 

_ 



PF 


Note 2 : CpD Is the internal capacitance of the 1C calculated from operation supply current under no-load conditions. 
Xhe power dissipated during operation under no-load condition is calculated using the following formula; 

Pd = CpD • Vcc^ ■ fi+lcc ■ Vcc 


A MITSUBISHI 
ELECTRIC 


2-645 
























MITSUBISHI HIGH SPEED CMOS 

IVI74HC4078P/FP/DP 

8.INPUT POSITIVE NOR/OR GATE 


Note 3 : Test Circuit 



(1) The puise generator (PG) has the foiiowing 
characteristics (10%~90%); tr = 6ns, tf = 6ns 

(2) The capacitance Cl inciudes stray wiring 
capacitance and the probe input capacitance. 


TIMING DIAGRAM 
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MITSUBISHI HIGH SPEED CMOS 










M74HC4511P/FP/DP 


/^Vv'S'". s»te 


BCD-TO SEVEN-SEGMENT LATCH/DECODER/DISPLAY DRIVER 


DESCRIPTION 

The M74HC4511 is a semiconductor integrated circuit con¬ 
sisting of a BCD seven-segment decoder/driver. 

FEATURES 

• Contained latch for BCD input 

• Blanking input 

• High-speed: 55ns typ. (Cl=15pF, Vcc=5V) 

• Low power dissipation; 20//W/package, max 
(Vcc=5V, Ta=25C, quiescent state) 

• High noise margin: 30% of Vcc. min (Vcc=4.5V, 6V) 

• Capable of driving 10 74LSTTL loads 

• Wide operating voltage range; Vcc=2~6V 

• Wide operating temperature range: Ta=—40~+85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC4511 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivaient to the 
LSTTL. 

When BCD code is applied to BCD (binary coded decimal) 
inputs A through D, the corresponding segment outputs a 
through g will become high. When each output is con¬ 
nected to a seven-segment display device, numeric char¬ 
acters are dispiayed as shown in the displayed character 


PIN CONFIGURATION (TOP VIEW) 

J 

[— 


"1 

jU Vcc 


1 


1 c —(T 

— 1 

C " f 




LAMP TEST — p- 
INPUT LT — I 3 


LT g 




BLANKING 5: l-T 
INPUT Bl-L4_ 

— 

Bl a 

■ 

■ 



LATCH ENABLE 1 p FT 
INPUT LL 

__ 

ill 

_l 

1 


SEGMENT 

OUTPUTS 

1 D-H 

BCD INPUTS { 

1 A — |T 

— 

D c 

■ 

■ 



— 

A e 

- 



GND [T 










16P4 

Outline 16P2N 
16P2P 



table. 

When latch enable input LE changes from low-level to 
high-level, the signals existing immediately prior to the 
change at A through D wili be stored in the latch. When the 
blanking input B1 is low, a through g will become low, and 
display will be put out, irrespective of A through D. 

When lamp test input LT is low, a through g will become 
high irrespective of other inputs, and all display segments 
will be lighted for visual inspection. 
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MITSUBISHI HIGH SPEED CMOS 

M74HC4511P/FP/DP 

BCD-TO SEVEN^SEGMENT LATCH/DECODER/DISPLAY DRIVER 


FUNCTION TABLE (Note 1) 



Inputs 

Outputs I 

Decimal value or function 

LE 


Bl 

0 

c 

B 

A 

a 

b 

C 

d 

e 

f 

g 

0 

L 

H 

H 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

L 

1 

L 

H 

H 

L 

L 

L 

H 

L 

H 

H 

L 

L 

L 

L 

2 

L • 

H 

H 

L 

L 

H 

L 

H 

H 

L 

H 

H 

L 

H 

3 

L 

H 

H 

L 

L 

H 

H 

H 

H 

H 

H 

L 

L 

H 

4 

L 

H 

H 

L 

H 

L 

L 

L 

H 

H 

L 

L 

H 

H 

5 

L 

H 

H 

L 

H 

L 

H 

H 

L 

H 

H 

L 

H 

H 

6 

L 

H 

H 

L 

H 

H 

L 

L 

L 

H 

H 

H 

H 

H 

1 

L 

H 

H 

L 

H 

hi 

H 

H 

H 

H 

L 

L 

L 

L 

8 

L 

H 

H 

H 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

9 

L 

H 

H 

H 

L 

L 

H 

H 

H 

H 

L 

L 

H 

H 

10 

L 

H 

H 

H 

L 

H 

L 

L 

L 

L 

L 

L 

L 

L 

11 

L 

H 

H 

H 

L 

H 

H 

L 

L 

L 

L 

L 

L 

L 

12 

L 

H 

H 

H 

H 

L 

L 

L 

L 

L 

L 

L 

, L 

L 

13 

L 

H 

H 

H 

H 

L 

H 

L 

L . 

L 

L 

L 

L 

L 

14 

L 

H 

H 

H 

H 

H 

L 

L 

L 

L 

L 

L 

L 

L 

15 

L 

H 

H 

H 

H 

H 

H 

L 

L 

L 

L 

L 

L 

L 

Latch 

\ 

H 

H 

X 

X 

X 

X 

a° 

b® 


d“ 

e° 

f° 

g" 

Blanking 

X 

H 

L 

X 

X 

X 

X 

L 

L 

L 

L 

L 

L 

L 

Lamp test 

X 

L 

X 

X 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 


Note 1 : X : Irrelevant 

t : Change from low to high 

a°~g° : Output state of a-^g when latch enable pulse is applied. 


Definition of character segments 


Q 

U 


DISPLAYED CHARACTERS 


Decimal number 


nn 

2 

L 3 J 

4 

5 

6 

1 7 1 

L ! 

9 

mm 

■Di 

m 

■01 

■Oi 


Displayed 

character 

n 

u 

B 


UJ 


c 

J 

u 

H 

CO 

q 








ABSOLUTE MAXIMUM RATINGS (Ta- —40—h85'C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5~-f 7. 0 

V 

V, 

Input voltage 


—0.5—Voc'I'O* 5 

V 

Vo 

Output voltage 


—0. 5—Vcc+0.5 

V 

mm 

Input protection diode current 

V,<0V 

-20 

mA 

V, > Vcc 

20 

loK 

Output parasitic diode current 

Vo<0V 

-20 

mA 

Vo > Vcc 

20 

Jo 

Output current per output pin 

When output is high 

-35 

mA 

When output is low 

25 

Icc 

Supply/GND current 

Vcc 

150 

mA 

GND 

-50 

Pd 

Power dissipation 

(Note 2) 

500 

mW 

Tstg 

Storage temperature range 


-65—1-150 



Note 2 : M74HC4511FP. Ta = -40—I-70X: and Ta = 70~85X: are derated at -6mW/’C. 

IVI74HC4511 DP, Ta = -40—1-500 and Ta = 50~85'C are derated at -SmW/O. 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC4511P/FP/DP 

BCD-TO SEVEN-SEGMENT LATCH/DECODER/DISPLAY DRIVER 


RECOMMENDED OPERATING CONDITIONS (Ta= -40~+85*C) 



Symbol 

Parameter 

Vcc 

Supply voltage 

V, 

Input voltage 



SWITCHING CHARACTERISTICS ( Vcc = 5v. la = ) 










































































































































MITSUBISHI HIGH SPEED CMOS 

M74HC4511P/FP/DP 

BCD-TO SEVEN-SEGMENT LATCH/DECODER/DISPLAY DRIVER 


SWITCHING CHARACTERISTICS (Vcc = 2~6v. Ta = -4o~+85 c) 





Limits 


Symbol 

Parameter 

Test conditions 


25"C 

-40~ 

-1-85‘C 

Unit 




Vcc(V) 




Min 

Max 





2.0 




■■■ 

95 


txLH 

Low-level to high-level and 


4.5 





19 

ns 


high-level to low-level 


6.0 





16 




2.0 





95 


txHL 

output transition time 


4.5 





19 

ns 




6.0 

• 




16 





2.0 





1^ 


fpLH 

Low-level to high-level and 


4.5 






ns 


high-level to low-level 


6.0 








output propagation time 


2.0 







tpHL 

(A—D — a~g) 


4.5 






ns 




6.0 










2.0 







fpLH 

Low-level to high-level and 


4.5 






ns 


high-level to low-level 

Cu= 50pF (Note4) 

6.0 








output propagation time 

2.0 







fpHL 

(LE — a~g) 


4.5 






ns 




6.0 










2.0 







tpLH 

Low-level to high-level and 


4.5 






ns 


high-level to low-level 


6.0 



1^11 





output propagation time 


2.0 







fpHL 

(Bi - a~g) 


4.5 






ns 




6.0 










2.0 



600 


756 


fpLH 

Low-level to high-level and 


4.5 



120 


151 

ns 


high-level to low-level 


6.0 



102 


129 



output propagation time 


2.0 



600 


756 


fpHL 

(I?f - a~g) 


4.5 



120 


151 

ns 

' 



6.0 



102 


129 


C, 

Input capacitance 





10 


10 

PF 

CpD 

Power dissipation capacitance (Note 3) 








PF 


Note 3 : CpD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions. 
The power dissipated during operation under no-load conditions is calculated using the following formula: 
Pd = Cpo ■ Vcc^ • fi+icc ' Vcc 


TIMING REQUIREMENTS (Vcc = 2~6v la = -4o~+85C) 



-^- 



Limits 


Symbol 

Parameter 

Test conditions 


2510 

-40~ 

-(-85°C 

Unit 




Voo(V) 

Min 

Typ 

Max 

Min 

Max 





2.0 

80 



101 



tw 

LE pulse width 


4.5 

16 



20 


ns 




6.0 

14 



17 




A~D setup time with 


2.0 

4.5 

100 

20 



126 

25 



tsu 


■ 



ns 

respect to LE 

6.0 

17 

21 




2.0 

0 



0 



th 

A~D hold time with 


4.5 

0 



0 


ns 

respect to LE 


6.0 

0 



0 
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MITSUBISHI HIGH SPEED CMOS 

M74HC4514P/FP/DWP 


l.OF-16 DECODER/DEMULTIPLEXER WITH ADDRESS LATCH(“H” LEVEL OUTPUT) 


DESCRIPTION 

The M74HC4614 is a semiconductor integrated circuit con¬ 
sisting of a 4-bit binary to 16-line decoder/demultiplexer 
with address latch. 

FEATURES 

• High-speed: 24ns typ. (Cl=15pF, Vcc=5V) 

• Low power dissipation: 20A<W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of Vcc. min (Vcc=4.5V. 6V) 

• Capable of driving 10 74LSTTL loads 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range: Ta=—40—|-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment.' 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC4514 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
LSTTL. 

The M74HC4514 consists of a 4-bit binary to 16-lihe decod¬ 
er/demultiplexer with an address latch to store the signals 
of inputs AO through A3. When latch-enable input LE is 
high, a 4-bit binary code, appiied to inputs AO through A3, 
goes through the latch and will become a decoder input 
signal, the corresponding output YO through Y15 will be- 


PIN CONFIGURATION (TOP VIEW) 


LATCH ENABLE rp_^rTl 
INPUT LU 


AO-d 

— 

AO 

LEcs 

Ai—d 

— 

At 

A3 

Y7--d 

— 

Y7 

A2 

Y6-|T 

— 

Y6 

Y10 

Y5«-[r 

— 

Y5 

Y11 

Y4 —[7 

— 

Y4 

Y8 

Y3 —[T 

— 

Y3 

Y9 

Y1 «-d 

— 

Y1 

Y14 

Y2»-[i0 

— 

Y2 

Y15 

yo-^FT 

— 

YO 

Y12 

Y13 


GND [ill 


11 Voc 

- 23]<^^ 

—A3 

- I7J — A2 

- 20]-»Y10 
-Ti]-* Y11 

Y8 

-It]—Y9 

-Te)-* Y14 

"iU-^YIS 

'i4]-»Y12 

']3]-*-Y13 


24P4D 

Outline 24P2 
24P2V 


CHIP SELECT 
INPUT 

INPUTS 


OUTPUTS 


come high, and all the other outputs will become low. When 
LE is low, the signals existing immdiately prior to the 
change at AO through A3 will be stored in the latch, and the 
latch contents do not change even If AO through A3 are 
changed. In this case, chip select input CS is maintained 
low. When CS is high, YO through Y15 all will become low. 
When operated as a 1-of-16 demultiplexer, CS is used as 
the data input and AO through A3 are used as the select 
inputs. 


FUNCTION TABLE (Note 1) 


1 Inputs 1 

1 Outputs 1 



1PM 

mm 

wm 



■a 



■9 

■9 


Ka 

d 

mm 


Bn 



BQ 



L 

L 

L 

L 


H 

L 

L 


1 L 

L 



L 



L J 

L 

L 

L 

L 

mm 

L 

L 

L 

■L 

mm 

L 

mm 

L 

L 

I L 

L 

L 

L 

L 


■9 

■9 

L 

L 

L 

L 

warn 

mm 

L 

L 

mm 


L 

L 

mm 


I L 

L 

L 

L 

L 

■■ 

L 

L 

L 

L 

L 

L 

mm 

L 

L 

L 

mm 

Dl 

L . 

L 

L 

■9 


L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

wm 

L 

L 

mm 

L 


L 

L 

L 

L 

■9 

L 

L 

L 

L 

L 

L 

■9 

L 

L 

L 

L 

mm 

L 

L 

mm 

L 

mm 

L 

L 

L 

L 

1 L 

■9 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

mm 

L 

L 

mm 

■9 

L ,| 

' L 

L 

L 

L 

1 L 

L 

■9 

L 

L 

l' 

L 

L 

L 

L 

L 

L 

mm 

L 

Ll 

mm 

mm 

EM 

L 

L 

L 

L 

[ L ■ 

L 

L 

■9 

L 

L 

L 

L 

L 

L 

■9 

L 

mm 

L 

mm 

L 

L 


L 

L 

L 

L 

L 

L 

L 

L 

■9 

L 1 

L 

L 

L 

L 

L 

L 

mm 

L 

mm 

L 

L 

mm 

L 

L 

L 

L 

L 

L 

L 

L 

■L 

■9 

L 

L 

L 

L 

L 

L 

lEI 

L 

mm 

L 

H 


L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

H 

L 

L 

L 

L 

L 

■■ 

L 

mm 

L 

mm 

mm 

L 

L 

L 

L 

I L 

L 

L 

L 

L 

L 

L 

■9 

_ L j 

L 

L 

L 

mm 

L 

mm 

mm 

mm 


L 

L 

L 

L 

I L 

L 

L 

L 

L 

•- 

L 

L 

■9 

L ■ 

L 

L 

mm 

L 

■a 

mm 

L' 

mm 

L 

L 

L 

L 

L 

■9 

L 

L 

L 

L 

L 

L 

•- 

■9 

L 

L 

mm 

L 

mm 

mm 

mm 

L 1 

L 

L 

L 

L 

1 L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

■9 

L 

mm 

L 

mm 

mm 

mm 

mm 

L 

L 

L 

L 

' *■ 

L 

L 

L 

L 

.L 

L 

L 

L ^1 

L 

L- 

■9 

wm 

mm 

mm 

■a 

mm 

mm 

L 

L 

L 

L 

LL 

L 

L 

L 

L 

L 

■9 

L 

L 

L 

L 

rn 

LlJ 

L 

WEM 

mm 

mm 

fmm 

P5M 

Txa 

wrm 


iza 


1^ 

mm 

mm 

mm 

BfBVI 

EOH 

BIKI 

BEi 

EZEa 

129 


Note 1 : X : irrelevant _ 

Y“ : Output state Y betore LE change to low-level 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC4514P/FP/DWP 


I-OF-IS DECODER/DEMULTIPLEXER WITH ADDRESS LATCH(“H” LEVEL OUTPUT) 



ABSOLUTE MAXIMUM RATINGS (Ta = —40—1-85‘C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5—1-7. 0 

V 

V, 

Input voltage 


-0. 5~Vcc+0. 5 

V 

Vo 

Output voltage 


—0. 5—Vcc+0. 5 

V 

IlK 

Input protection diode current 

V,< OV 

-20 

mA 

Vi > Vcc 

20 

loK 

Output parasitic diode current 

Vo< OV 

-20 

mA 

Vo > Vcc 

20 

lb 

Output current per output pin 


±25 

mA 

Ice 

Supply/GND current 

Vcc, GND 

■ ±50 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 


Storage temperature range 


—65—1-150 

°c 


Note 2 : M74HC4514FP, Ta = -40—|-80”C and Ta = 80~85’C are derated at -7mW/°C. 

M74HC4514DWP. Tg = -40—t-SOr and Tg = 80~85°C are derated at -7niW/'C. 
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MITSUBISHI HIGH SPEED CMOS 


IVI74HC4514P/FP/DWP 

l.OF-16 DECODER/DEMULTIPLEXER WITH ADDRESS LATCH(“H” LEVEL OUTPUT) 


RECOMMENDED OPERATING CONDITIONS (Ta = -4o~+85C) 



Symbol 

Parameter 

Min 

Vcc 


2 



Input voltage 


Output voltage 


Operating temperature range 




ELECTRICAL CHARACTERISTICS 


Symbol Parameter 



V|H High-level input voltage 


V|L Low-level input voltage 


Low-level output voltage 


high-level input current 
Low-level input current 
Quiescent supply current 


Test conditions 


Vo = 0.1V, Vcc-O.lV 
llol =20//A 

Vo = 0.1V, Vcc-0.1V 

I lo I = 20/<A 


loH = —20uA 


loL = 20/:/A 
loL “ 20 /uA 
V| = V,H, Vic. Iql == 20;uA 
lot = 4.0mA 
loL = 5.2mA 


Vi = 6V _ _ 

Vi = 0V _ 

Vi = Vcc, GNO, Io=0mA 



Limits 


25”C 1 

-40—|-85°C 

VccCV) 

r Min Typ 

1 Max 

Min Typ 

2.0 

1.5 


1.5 

4.5 

3.15 


3.15 

6.0 

4.2 


4.2 

2.0 


0.5 

0.5 

4.5 


1,35 

1.35 

6.0 


1.8 

_ 

2.0 


■■■ 





SWITCHING CHARACTERISTICS ( Vcc = sv. Ta = 25c) 




























MITSUBISHI HIGH SPEED CMOS 


IVI74HC4514P/FP/DWP 

1-OF.16 DECODER/DEMULTIPLEXER WITH ADDRESS LATCH(“H” LEVEL OUTPUT) 


SWITCHING CHARACTERISTICS (Voc = 2~6v.Ta = -40~+85c) 





Limits 


Symbol 

Parameter 

Test conditions 


_ _ _ 25”C 

-40~ 

-|-85°C 

Unit 




Vcc(V) 

Min 

Typ 

Max 

Min 

Max 





2.0 



75 


95 


Itlh 

Low-level to high-level and 


4.5 



15 


19 

ns 


high-level to low-level 


6.0 



13 


16 




2.0 



75 


95 


fxHL 

output transition time 


4.5 



15 


19 

ns 




6.0 



13 


16 





2.0 



175 


221 


tpLH 

Low-level to high-level and 


4.5 



35 


44 

ns 


high-level to low-level 


6.0 



30 


37 



output propagation time 


2.0 



175 


221 


tpHL 

(CS-Y) 


4.5 



35 


44 

ns 



CL = 50pF(Note4) 

6.0 



30 


37 




2.0 



230 


290 


tpLH 

Low-level to high-level and 


4. 5 



46 


58 

ns 


high-level to low-level 


6.0 



39 


49 



output propagation time 


2.0 



175 


221 


t 

IPHL 

(A-Y) 


4.5 



35 


44 

ns 




6.0 



30 


37 





2.0 



230 


290 


tpLH 

Low-level to high-level and 


4.5 



46 


58 

ns 


high-level to low-level 


6.0 



39 


49 



output propagation time 


2.0 



175 


221 


tpHL 

(H-Y) 


4.5 



35 


44 

ns 




6.0 



30 


37 


C, 

Input capacitance 





10 


10 

PF 

CpD 

Power dissipation capacitance (Note 3) 








PF 


Note 3 ; CpD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions. 
The power dissipated during operation under no-load conditions is calculated using the following formula: 
Pd ~ CpD • Vcc^ • fi+lcc ' Vcc 


TIMING REQUIREMENTS (Vcc = 2 ~ 6 v Ta =-4o~+85c) 


Symbol 

— 

Parameter 

Test conditions 


Limits 

Unit 

25’C 

-40~ 

-t-BSC 


Vcc(V) 

Min 

Typ 

Max 

Min 

Max 




2.0 

80 



101 



tw 

LE pulse width 


4.5 

16 



20 


ns 




6.0 

14 



17 






2.0 

100 



126 




A setup time with 

• 









_ 


4, 5 

20 



25 


ns 


respect to LE 


6.0 

17 



21 






2.0 

5 



5 




A hold time with 









th 

_ 


4.5 

5 



5 


ns 


respect to LE 


6.0 

5 



5 




Note 4 : Test Circuit 


INPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following 
characteristics (10%~90%): V = 6ns, tf = 6ns 

(2) The capacitance Cl includes stray wiring 
capacitance and the probe input capacitance. 


▲ 
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MITSUBISHI 
L ELECTRIC 



l-OF-16 DECODER/DEMULTIPLEXER WITH ADDRESS LATCH(“L” liEVEL OUTPUT) 


MITSUBISHI HIGH SPEED CMOS 

M74HC4515P/FP/DWP 


DESCRIPTION 

The M74HC4515 is a semiconductor integrated circuit con¬ 
sisting of a 4-bit binary to 16-line decoder/demultiplexer 
with address latch. 


FEATURES 


High-speed: 24ns typ. (Cu=15pF, Vcc=5\/) 

Low power dissipation: 20;uW/pacl<age, max 
(Vcc=5V, Ta==25''C. quiescent state) 

High noise margin: 30% of Vcc. min (Vcc=4.5V, 6V) 
Capable of driving 10 74LSTTL loads 
Wide operating voltage range: Vcc=2~6V 
Wide operating temperature range: Ta=—40—|-85°C 


APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 


FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC4515 to 
maintain the low power dissipation and high noise margin 
. characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
LSTTL. 

The M74HC4515 consists of a 4-bit binary to 16-line decod¬ 
er/demultiplexer with an address latch to store the signals 
of inputs AO through A3. When latch enable input LE is 
high, a 4-bit binary code, applied to inputs AO through A3, 
goes through the latch and will become a decoder input 
signal, the corresponding output YO through Y15 will be¬ 
come low and all the other outputs will become high. When 
LE is high, the signals existing immediately prior to the 
change at AO through A3 will be stored in the latch, and the 

FUNCTION TABLE (Note 1) 


PIN CONFIGURATION (TOP VIEW) 


LATCH ENABLE 7p_.rr 
INPUT LL 

AO^U 


INPUTS 



^1 Vcc 

■ 5 ^ p- CHIP SELECT 
■ INPUT 

^ —A3 I 



24P4D 

Outline 24P2 
24P2V 


latch contents do not change even if AO through A3 are 
changed. In this case, chip select input CS is maintained 
low. 

When CS is high, YO through Y15 all will become high. 
When operated as a 1-of-16 demultiplexer, CS is used as 
the data input and AO through A3 are used as the select 
inputs. 


Inputs 


Outputs 


A3 


YR 


Y10 Y11 Y1? Yia Y14 Y1.R 


|l| Llxlxlxfx IVO” 1^1° Tv 2° rv3° rY4° iY5°7v6°rY7°T V8°TY9°TY10°TY11°TY12°Tvi3n Y14n Y15^ 

Note 1 : X : Irrelevant _ 

Y° : Output state Y before LE changed to low-level 












MITSUBISHI HIGH SPEED CMOS 


IVI74HC4515P/FP/DWP 


t«QF-t6 OECOOER/DEMULTIPLEXER WITH ADDRESS LATCH(‘fL” LEVEL OUTPUT) 



ABSOLUTE MAXIMUM RATINGS (Ta = —40~+85'C, unless otherwise noted) 


Supply voltage 
Input voltage 

Output voltage > 

V| < OV 

Input protection diode current - 

_ V. > Vcc __ 

Vo < OV 

Output parasitic diode current - 

Vo > Vcc 

Output current per output pin 

Supply/GND current Vcc> GND 

Power dissipation (Note 2) 

Storage temperature range 


M74HC4515FP, Ta = -40—1-80°C and Ta = 80~85’C are derated at -7mW/”C. 
M74HC4515DWP, Ta = -40—1-80°C and Ta = SO-SS'C are derated at -7mW/'’C. 


Conditions 

Ratings 


-0. 5—h7. 0 


-0. 5~Vcc+0. 5 


-0. 5~Voc+0. 5 

V| < OV 

-20 

V, > Vcc 

20 

Vo < OV 

-20 

Vo > Vcc 

20 


±25 

Vcc, GND 

±50 

(Note 2) 

500 


-65—1-150 










MITSUBISHI HIGH SPEED CMOS 


M74HC4515P/FP/DWP 


1-0F.16 DECODER/DEMULTIPLEXER WITH ADDRESS LATCH(“L” LEVEL OUTPUT) 


RECOMMENDED OPERATING CONDITIONS (Ta = -4o~+85c) 




Vqc _ Supply voltage _ 

V| Input voltage 


Output voltage 


Operating temperature range 


Vcc = 2- QV 

tr, tf Input risetime, falltime Vcc = 4.5V 

Vcc = 6. OV 


ELECTRICAL CHARACTERISTICS 


ViH High-level input voitage 



Test conditions 

Vo = 0. IV, Vcc-0. IV 
llol =20//A 

Vo = 0.1V, Voc-0. IV 

llol =20^A 

loH = —20 ;uA 
loH ~ ~20/rA 
V| = V|H, V,L Iqh = -20mA 
loH = ~4.0mA 
loH “ —5.2mA 


Iql 20 /^ A 
loL “ 20/^A 
|V| = V|H, V,L |Iol = 20 M 


Vcc(V) 

2.0 


2.0 

4.5 

6.0 _ 

2.0 1.9 

4.5 ' 4.4 

6 .0 5.9 

4.5 4.18 

6 . 0 5. 68 


Limits 

25t 

-40~-|-85'C 

Min Typ Max 

Min Max 

1.5 

1.5 

3.15 

3.15 

4.2 

4.2 




SWITCHING CHARACTERISTICS ( Vcc = 5 v. la = 25c) 


Symbol 

Parameter 

Test conditions 


Low-level to high-level and high-level to low-level 


Ithl 

output transition time 


tpLH 

Low-level to high-level and high-level to low-level 


tpHL 

output propagation time (CS — Y) 


tpLH 

Low-level to high-level and high-level to low-level 


IpHL 

output propagation time (A — Y) 


IpLH 

Low-level to high-level and high-level to low-level 


tpHL 

output propagation time (LE — Y) 
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MITSUBISHI HIGH SPEED CMOS 

IVI74HC4515P/FP/DWP 

I.OF’IS DECODER/DEMULTIPLEXER WITH ADDRESS LATCH{“L” LEVEL OUTPUT) 


SWITCHING CHARACTERISTICS (Voc = 2~6v. Xa = -40~+85C) 





Limits 


Symbol 

Parameter 

Test conditions 


25'C 

-40~ 

-I-85C 

Unit 




Vcc(V) 

Min 




Max 





2.0 



mem 




txLH 

Low-level to high-level and 

■ 

4.5 








high-level to low-level 


6.0 









2.0 




■■■ 



trHL 

output transition time 


4.5 










6.0 










2.0 



■Ql 

■■■ 



fpLH 

Low-level to high-level and 


4.5 








high-level to low-level 


6.0 








output propagation time 


2.0 




■■■ 



tpfcIL 

(^-Y) 


4.5 









Cl = 50pF (Note4) 

6.0 









2.0 




■■■ 

290 


fpLH 

Low-level to high-level and 


4.5 





58 

ns 


high-level to low-level 


6.0 





49 



output propagation time 


2.0 




■■■ 

221 


tpHL 

(A-Y) 


4.5 





44 

ns 




6.0 




mu 

37 





2.0 







tpLH 

Low-level to high-level and 


4.5 





58 

ns 


high-level to low-level 


6.0 




mm 

49 



output propagation time 


2.0 




imm 

iKSWi 


fpHU 

(LE-Y) 


4.5 






ns 




6,0 




mu 



c, 

Input capacitance 





10 


10 

PF 

CpD . 

Powerdissipation capacitance (Note 3) 






ul 


PF 


Note 3 : CpD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions. 
The power dissipated during operation under no-load conditions is calculated using the following formula: 
Pd CpD • Vcc^ * fi+lcc ' Vcc 


TIMING REQUIREMENTS (Vcc = 2~6v. ta = - 4 o~+ 85 c) 





Limits 


Symbol 

Parameter 

Test conditions 


25 'C 

1 

o 

-pesc 

Unit 




Vcc(V) 

Mln 



Min 

Max 





2.0 

80 


imi 

mm 



tw 

LE pulse width 


4.5 

16 





ns 




6.0 

14 


mm 

■9 

mu 





2.0 


___ 



^999 



A setup time with 


4.5 







tsu 






ns 

respect to LE 


6.0 



IBI 


mHi 





2.0 

5 

'i^HH 

HHI 


umiB 



A hold time with 









th 



5 





ns 

respect to LE 



5 

^mH 

i^m 


■m 



Note 4 ; Test Circuit 


INPUT Vcc OUTPUT 



(f)The pulse generator (PG) has the following 
characteristics (10%~90%); tf = 6ns, t{ = 6ns 
(2) The capacitance Cl includes stray wiring 
capacitance and the probe input capacitance. 
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MITSUBISHI HIGH SPEED CMOS 

M74HC4515P/FP/DWP 


l-OF-16 DECODER/DEMULTIPLEXER WITH ADDRESS LATCH(“L” LEVEL OUTPUT) 








MITSUBISHI HIGH SPEED CMOS 

M74HC4538P/FP/DP 

DUAL PRECISION MONOSTABLE 
MULTIVIBRATOR (RETRIGGERABLE RESETTABLE) 


DESCRIPTION 

The M74HC4538 is a semiconductor integrated circuit, con¬ 
sisting of two retriggerabie monostable multivibrators with 
direct reset inputs. 

FEATURES 

• Retriggerabie multivibrator can generate wide output 
pulses. 

• Direct reset input can interrupt output pulses. 

• High speed; 30ns typ. (Cl=15pF, Vcc=5V) 

• Low power dissipation; ZO/^W/package, max 
(Vcc=5V, Ta=25°C, quiescent state) 

• High noise margin; 30% of Vcc. min (Vcc=4.5V, 6V) 

• Capable of driving 10 74LSTTL loads 

• Wide operating voltage range; Vcc=2~6V 

• Wide operating temperature range; Ta=—40—|-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC4538 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
LSTTL. 

Trigger input with built-in Schmitt trigger circuit prevents 
the occurrence of incorrect oscillations even when input 
signals having slow rise and fall times are applied. 

When external resistor Rx and electrostatic capacitor Cx 
are connected to timing terminals Rx/Cx and Cx as shown 



in Fig. 1, and trigger pulses are applied at input A or B, 
positive pulses will appear at Q and negative pulses, at Q. 
(Fig.2-(a)) The pulse width two is set by Rx and Cx. The 
trigger is applied when A changes from low-level to high- 
level or when B changes from high-level to low-level. The 
retrigger function is used to obtain longer pulse width and 
output pulses can be extended by retriggering at A or B 
before the output pulse is completed. (Fig.2-(b)). 

When direct reset input Rd is low, Q will be reset low and 
Q will be reset high, irrespective of the output state, allow¬ 
ing output pulses to be narrower by Rq. (Fig.2-(c)). 
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MITSUBISHI HIGH SPEED CMOS 

M74HC4538P/FP/DP 


DUAL PRECISION MONOSTABLE 
MULTIVIBRATOR (RETRIGGERABLE RESETTABLE) 


FUNCTION TABLE (Note 1) 


I Inputs 

Outputs 

A 

B 

Rd 

Q 

Q 

t 

H 

H 

n 

u 

X 

L 

H 

L 

H 

H 

X 

H 

L 

H 

L 

i 

H 

n 

u 

X 

X 

L 

L 

H 


Note 1 : X : Irrelevant 

t : Change from low/ to high level 
I '■ Change from high to low level 
A: Positive one-shot operation 
1_r i Negative one-shot operation 


OPERATION 

1. How to use the timing terminals 

Resistor Rx and capacitor Cx are connected to timing ter¬ 
minals Ry/Cx and Cx, as shown in Fig. 1. If Cx is polar, the 
positive lead should be connected to the Rx/Cx side, and 
the negative lead to the Cx side. A diode is connected to 
prevent latchup. 


Vcc 



Fig.1 Connection of external resistor Rx and 

capacitor Cx to timing terminals Cx and Rx/Cx 


2. Output pulse width two 

The output pulse width two is determined as follows: 
When Cx>100000pF, Rx^lOkC 
twQ~0'72 Cx'Rx (ns) 

Cx is givin in pF, and Rx in kC. 


3. Output pulse width control 

The output pulse width can be controlled in the following 
three ways. 

3—1 Normal use 

Fig.2-(a) is the directions as ordinary monostable multi¬ 
vibrator operation and the output pulse width two can be 
set by using the formula and figure shown in section 2 
above. 

3—2 Extention of the output pulse width with retrigger 
function 

As shown in Fig.2-(b), the output pulse width can be ex¬ 
tended at will by applying additional trigger pulses be¬ 
fore the output pulse is completed. 

3—3 Shortening of the output pulse width with Rd signal 
As shown in Fig.2-(c), the output pulse which has been 
generated by the trigger signal can be terminated with 
the Rd signal and it is possible to shorten its width as re¬ 
quired. 



(a) Normal use 


r 

Retriggered 
pulse I 

I 

twQ-FtpLH 






Iwo 

Extended output 






(b) Output pulse width extended by retriggered pulses 

B 


Rd 




- 1 

I 

_1_ 



Decrease with 



two 

Rd pulse^ 



(c) Output pulse width shortened by the input signal Rq 


Fig.2 Output pulse width contorl 
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MITSUBISHI HIGH SPEED CMOS 

M74HC4538P/FP/DP 

DUAL PRECISION MONOSTABLE 
MULTIVIBRATOR (RETRIGOERABLE RESETTABLE) 


4. Precautions for use 

4—1 Additional trigger pulses must be applied at least trr 
later after the previous trigger pulse has been applied. 
The retrigger pulse during this period is ineffective. 

4—2 The lead lengths of external resistor Rx and capaci¬ 
tor Cx should be as short as possible (less than 3cm) to 
minimize stray wriring capacitance and to prevent misop- 
eration due to noise. Care should also be taken to isolate 
this circuit from noise sources as far as possible. 

4 — 3 Insert a capacitor of 0.01 ~0.1//F with good high- 
frequency characteristics between Vcc and GND. 

4 — 4 Output pulses may be generated when power is 
switched on. 

4 — 5 Capacitor discharge when the power is turned off 
may cause thermal breakdown or latchup, so a diode 
should be connected as shown in Fig. 1. 
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lO^ ® 

BCD-TO SEVEN-SEGMENT 


M74HC4543P/FP/DP 


LATCH/DECODER/DISPLAY DRIVER FOR LIQUID-CRYSTAL DISPLAYS 


DESCRIPTION 

The M74HC4543 is a semiconductor integrated circuit con¬ 
sisting of a seven-segment BCD decoder/driver, enabie to 
drive iiquid-crystal dispiays. 

FEATURES 

• Contained latch for BCD input 

• Blanking input 

• High-speed; 45ns typ. (Cl=15pF, Vcc=5V) 

• Low power dissipation: 20//W/package, max 
(Vcc=5V, Ta==25°C, quiescent state) 

• High noise margin; 30% of Vcc. min (Vcc=4.5V, 6V) 

• Wide operating voltage range: Vcc=2~6V 

• Wide operating temperature range; Ta=—40—|-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

When BCD code is applied to BCD (binary coded decimal) 
inputs A through D, the corresponding segment outputs a 
through g will become high. When each output is con¬ 
nected to a seven-segment display device, numeric char¬ 
acters are displayed as shown in the displayed character 
table. 

When latch enable input LE changes from high-level to 
low-level, the signals existing immediately prior to the 
change at A through D will be stored in the latch. When 


PIN CONFIGURATION (TOP VIEW) 

LATCH ENABLE 

n-DI 

— 

--- 

- 

— 

il] Vcc 

INPUT 


“1 





— 

LE 

C 

f 

— 



BCD INPUTS 


— 

B 

g 

— 



d-[T 

— 

D 

6 

— 





— 

A 

d 

— 


SEGMENT 

OUTPUTS 

PHASE INPUT 


— 

Ph 

c 

— 



BLANKING INPUT 

Bl-U 

— 

Bl 

a 

b 

— 



GND ^ 


L 











Outline 

16P4 

16P2N 

16P2P 



blanking input B1 is high, a-^g will become low irrespec¬ 
tive of A through D, and display will be put out. 

When phase input Ph is high, outputs a through g will be 
changed. To drive a liquid-crystal display device, the com¬ 
mon square wave signal must be applied to Ph and the 
common backplane of display device. (See Application 
Example.) To drive other display devices, Ph must be set to 
low or high, and additional components must be connected 
to the segment outputs to increase the drive current. 











Mitsubishi HIGH SPEED CMOS 

M74HC4543P/FP/DP 

BCD-TO SEVEN-SEGMENT 

latch/decoder/dispLay driver for liquid-crystal displays 


FUNCTION TABLE (Note 1) 



Inputs 

Outputs 

Decimal value or function 

LE 

Ph 

Bl 

D 

c 

B 

A 

a 

b 

c 

d 

e 

f 

g 

0 

H. 

L 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

l' 

1 

H 

L 

L 

L 

L 

L 

H 

L 

H 

H 

L 

L 

L 

L 

2 

H 

L 

L 

L 

L 

H 

L 

H 

H 

L 

H 

H 

L , 

H 

3 

H 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

L 

L 

H 

4 

H 

L 

L 

L 

H 

L 

L 

L 

H 

H 

L 

L 

H 

H 

5 

H 

L 

L 

L 

H 

L 

H 

H 

L 

H 

H 

L 

H 

H 

6 

H 

L 

L 

L 

Bl 

H 

L 

H 

L 

H 

H 

H 

H 

H 

7 

H 

L 

L 

■ L 

mm 

H 

H 

H 

H 

H 

L 

L 

L 

L 

8 

H 

L 

L 

H 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

9 

hi 

L 

L 

H 

L 

L' 

H 

H 

H 

H 

H 

L 

H 

H 

10 

H 

L 

L 

H 

L 

H 

L 

L 

L 

L 

L 

L 

L 

L 

11 

H 

L 

L 

H 

L 

H 

H 

L 

L 

L 

L 

L 

L 

L 

12 

H 

L 

L 

H 

H 

L 

L 

L 

L 

L 

L 

L 

L 

L 

13 

H 

L 

L 

H 

H 

L 

H 

L 

L 

L 

L 

L 

L 

L 

14 

H 

L 

L 

H 

H 

H 

L 

L 

L 

L 

L 

L 

L 

L 

15 

H 

L 

L 

H 

H 

H 

H 

L 

L 

L 

L . 

L 

L 

L 

Latch 

L 

L 

L 

X 

X 

X 

X 

a° 

b“ 

c° 

d° 

e° 

f° 

g° 

Blanking 

X 

L 

H 

X 

X 

X 

X 

L 

L 

L 

L 

L 

L 

L 

DITTO 

t 

H 

t 

t 

The output levels shovy/n above are inverted. 


Note 1 : X : Irrelevant 

a°~g° : Output state of a~g when latch enable pulse is applied. Definitions of character segments 

t '• Same combination as above 
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DISPLAYED CHARACTERS 


Decimal value 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

mm 

mm 

mm 

14 

warn 

Displayed 

character 

n 

u 

D 

m 



c 


B 

CO 









ABSOLUTE MAXIMUM RATINGS (Ta = —40—l-85'C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 1 

Vcc 

Supply voltage 


-0. 5-1-7. 0 


V, 

Input voltage 


-0. 5~Vcc+0. 5 


Vo 

Output voltage 


-0. 5~Vcc+0. 5 

V 

m 

Input protection diode current 

V|<0V 

-20 

mA 

Vi > Vcc 

20 


Output parasitic diode current' 

Vo<0V 

-20 




lo 

Output current per output pin 


±25 


Ice 

Supply/GND current 

Vcc» GND 

±50 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 

Tstg 

Storage temperature range 


-65—1-150 



Note 2 : M74HC4543FP, Ta = -40—|-70°C and Tg = 70~85°C are derated at -6mW/'G, 
M74HC4543DP, Tg = -40~+50”C and Tg = 50~85"C are derated at -5mW/t;. 
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MITSUBISHI HIGH SPEED CMOS 


IVI74HC4543P/FP/DP 

BCD-TO SEVEN-SEGMENT 

LATCH/DECODER/DISPLAY DRIVER FOR LIQUID-CRYSTAL DISPLAYS 


RECOMMENDED OPERATING CONDITIONS (Ta = -4o~+85c) 



Symbol 

Parameter 

Min 

Limits 

Typ Max 

Vcc 

Supply voltage 

2 

6 

V, 

Input voltage 

0 

Vcc 



Output voltage 


Operating temperature range 

Vcc = 2. OV 

Input risetime, faiitime Vcc = 4.5V 



ELECTRICAL CHARACTERISTICS 


Symbol 

Parameter 

Test conditions 


Limits 



25"C 

-40~ 

+8510 

Unit 





Vcc(V) 

Min 

Typ 

Max 

Min 

Max 


V,H 

High-level input voltage 

Vo = 0.1V, Vcc 
hoi =20mA 

-0.1V 

2.0 

4.5 

6.0 

1.5 

3.15 

4.2 



1.5 

3.15 

4.2 


V 

V,L 

Low-level input voltage 

Vo = 0.1V, Vcc 

hoi =20 ,uA 

-0.1V 

2.0 

4.5 

6.0 



0.5 

1. 35 

1.8 


0.5 

1.35 

1.8 

V 

VoH 

High-level output voltage 

< 

II 

< 

< 

loH = —20//A 
loH = —20//A 
loH — —20//A 

2.0 

4.5 

6.0 

1.9 

4.4 

5.9 



1.9 

4.4 

5.9 


V 




loH = —0.4mA 

loH = ~0. 52mA 

4.5 

6.0 

3. 98 

5. 48 

— 

- 1 

3. 84 

5. 34 





1 

Low-level output voltage 

< 

< 

I 

< 

1 Iol = 20//A 
loL = 20//A 
loL — 20//A 
loL = 0.4mA 
loL = 0.52mA 

High-level input current 

V| = 6V 

Low-level input current 

< 

(I 

O 

< 

1 

Quiescent supply current 

V| = Vcc, GND, 

lo = 0//A 





SWITCHING CHARACTERISTICS (Vcc = 5V, Ta = 25'C) 



Test conditions 



Low-level to high-level and high-level to low-level 
output transition time 

Low-level to high-level and high-level to low-level 
output propagation time (A~D — a~g) 

Low-level to high-level and high-level to low-level 
output propagation time (LE — a~g) 

Low-level to high-level and high-level to low-level 
output propagation time (Bl — a~g) 

Low-level to high-level and high-level to low-level 
output propagation time (Ph — a~g) 


Ci.= 15pF(Note4) 
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MITSUBISHI HIGH SPEED CMOS 

M74HC4543P/FP/DP 

BCD-TO SEVEN-SEGMENT 

LATCH/DECODER/DISPLAY DRIVER FOR LIQUID^CRYSTAL DISPLAYS 


SWITCHING CHARACTERISTICS (Vcc = 2~6v. Ta = -40~+85c) 



Note 3 : CpD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions. 
The power dissipated during operation under no-load conditions is calculated using the following formula; 
Pd = CpD • Vcc^ ' f|+lcc ' Vcc 


TIMING REQUIREMENTS (Vcc = 2~6v, la = -40~+85c) 


























































MITSUBISHI HIGH SPEED CMOS 

IVI74HC4543P/FP/DP 

BCD-TO SEVEN-SEGMENT 

LATCH/DECODER/DISPLAY DRIVER FOR LIQUID-CRYSTAL DISPLAYS 


Note 4 ; Test Circuit 


INPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following 
characteristics {10%~90%): tr = 6ns, tf = 6ns 

(2) The capacitance Cl includes stray wiring 
capacitance and the probe input capacitance. 


TIMING DIAGRAM 


A~D 


LE 


y.. ) ( 


-tsu— *K th- 


'tw- 




tpLH _ I 


tpLH. 


■ 


^ I 

r 50% ^ 

■BIBh 

■ 


4o% ^ 


50% 


Vcc 

GND 

Vcc 

GND 

VoH 

VoL 




APPLICATION EXAMPLE 

LIQUID-CRYSTAL DISPLAY DRIVER 


M74HC4543 

_,LIQUID-CRYSTAL DISPLAY 
OUTPUT I 

0 ^ Segments | 

C 

)Ph 


- —-Common Backplane 




--0 SQUARE WAVE INPUT (-TL) 
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CONTACT ADDRESSES FOR FURTHER INFORMATION 


JAPAN — . .— 

Semiconductor Marketing Division 
Mitsubishi Eiectric Corporation 
2-3, Marunouchi 2-chome 
Chiyoda-ku, Tokyo 100, Japan 
Teiex: 24532 MELCO J 

Teiephone: (03)218-3473 
(03) 218-3499 
Facsimiie: (03) 214-5570 

Overseas Marketing Manager 

Kita-itami Works 

4-1, Mizuhara, itami-shi, 

Hyogo-ken 664, Japan 
Teiex; 526408 KMELCO J 
Teiephone: (0727) 82-5131 
Facsimile; (0727) 72-2329 

HONG KONG .— ^ 

Ryoden Electric Engineering Co., Ltd. 
22nd fl., Leighton Centre 
77, Leighton Road 
Causeway Bay, Hong Kong 
Telex: 73411 RYODEN HX 

Telephone: (5) 7907021 
Facsimile: (852) 123-4344 

SINGAPORE — ■— = 

MELCO SALES SINGAPORE PTE. 
LTD. 

230 Upper Bukit Timah Road #03-01/ 
15 

Hock Soon Industrial Complex 
Singapore 2158 
Telex: RS 20845 MELCO 

Telephone: 4695255 
Facsimile; 4695347 

TAIWAN = 

MELCO-TAIWAN CO., Ltd. 

1st fl., Chung-Ling Bldg., 

363, Sec. 2, Fu-Hsing S Road, 

Taipei R.O.C. 

Telephone: (02) 735-3030 
Facsimile: (02) 735-6771 
Telex: 25433 CHURYO "MELCO- 

TAIWAN" 


U.S.A. ■ 

NORTHWEST 

Mitsubishi Electronics America, Inc. 
1050 East Argues Avenue 
Sunnyvale, CA 94086, U.S.A. 

Telex: 172296 MELA SUVL 

Twx: 910-339-9549 

Telephone; (408) 730-5900 
Facsimile: (408) 730-4972 

SOUTHWEST 

Mitsubishi Electronics America, Inc. 
991 Knox Street 
Torrance, CA 90502, U.S.A. 

Telex: 664787 MELA TRNC 

Telephone; (213)515-3993 
Facsimile: (213)324-6578 


SOUTH CENTRAL 
Mitsubishi Electronics America, Inc. 
2105 Luna Road, Suite 320 
Carrollton, TX 75006, U.S.A. 
Telephone: (214)484-1919 
Facsimile: (214) 243-0207 

NORTHERN 

Mitsubishi Electronics America, Inc. 
15612 Highway 7 #243 
Minnetonka. MN 55345, U.S.A. 

Telex: 291115 MELA MTKA 

Telephone; (612) 938-7779 
Facsimile: (612)938-5125 

NORTH CENTRAL 

Mitsubishi Electronics America, Inc. 

800 N. Bierman Circle 

Mt. Prospect, IL 60056, U.S.A. 

Telex; 270636 MESA CHIMPCT 

Telephone: (312)298-9223 
Facsimile; (312)298-0567 

NORTHEAST 

Mitsubishi Electronics America, Inc. 
200 Unicorn Park Drive 
Woburn, MA 01801, U.S.A. 

Telex: 951796 MELA WOBN 

Twx: 710-348-1229 

Telephone: (617)938-1220 
Facsimile; (617)938-1075 

MID ATLANTIC 

Mitsubishi Electronics America, Inc. 
Two University Plaza 
Hackensack, NJ 07601, U.S.A. 

Telex: 132205 MELA HAKI 

Twx: 710-991-0080 

Telephone: (201)488-1001 
Facsimile: (201)488-0059 

SOUTH ATLANTIC 
Mitsubishi Electronics America, Inc. 
6575 The Corners Parkway 
Suite 100 

Norcross, GA 30092, U.S.A. 

Twx: 910-380-9555 

Telephone; (404)662-0813 
Facsimile: (404) 662-5208 

SOUTHEAST 

Mitsubishi Electronics America, Inc. 
Town Executive Center 
6100 Glades Road #210 
Boca Raton, FL 33433, U.S.A. 

Twx; 510^953-7608 

Telephone; (305) 487-7747 
Facsimile: (305) 487-2046 


WEST GERMANY - : 

Mitsubishi Electric Europe GmbH 
Headquarters; 

Gothear Str. 6 

4030 Ratingen 1, West Germany 
Telex: 8585070 MED D 

Telephone: (02102)4860 
Facsimile: (02102) 486-115 

Munich Office; 

ArabellastraUe 31 
8000 Munchen 81, West Germany 
Telex; 5214820 

Telephone: (089)919006-09 
Facsimile: (089)9101399 

FRANCE - . — — = 

Mitsubishi Electric Europe GmbH 
65 Avenue de Colmar Tour Albert ler 
F-92507 Rueil Malmaison Cedex, 
France 

Telex; 202267 (MELCAM F) 

Telephone: (01)7329234 
Facsimile; (01) 7080405 

ITALY — — ■ — .— 

Mitsubishi Electric Europe GmbH 
Centro Direzionale Colleoni 
Palazzo Cassiopea 1 
20041 Agrate Brianza l-Milano 
Telephone: (039)636011 
Facsimile: (039)6360120 

SWEDEN . . - = 

Mitsubishi Electric Europe GmbH 
Lastbilsv^gen 6B 
5-19149 Sollentuna, Sweden 
Telex: 10877 (meab S) 

Telephone: (08) 960468 
Facsimile: (08) 966877 

U.K. 

Mitsubishi Electric (U.K.) Ltd. 

Hertford Place, Denham Way, 

Maple Cross, Rickmanworth, Herts, 
WD3 2BJ, England, U.K. 

Telex; 916756 MEUKG 
Telephone: (923) 770000 
Facsimile; (923) 775282 

AUSTRALIA - - ' 

Mitsubishi Electric Australia Pty. Ltd. 
73-75, Epping Road, North Ryde, 

P.O. Box 1567, Macquarie Centre, 
N.S.W., 2113, Australia 
Telex: MESYDAA 26614 

Telephone: (02) (888) 5777 
Facsimile: (02) (887) 3635 
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